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7800 SHOAL CREEK BLVD.
SUITE 222 WEST

AUSTIN, TX 78757

ENGINEERING-SCIENCE, INC. Tel: (512) 467-6200 Fax: (512) 467-7044

August 11, 1993

Chris Hobbins

Brooks Air Force Base
Bldg 624W, AFCEE/ESRR
San Antonio, Texas 78235

Subject:  Bioventing pilot test final report (draft)
Site ST14
Carswell AFB, Texas

Dear Chris:

Enclosed are six copies of the subject draft report. This report describes the
pilot test activities and presents the results of the soils investigation and as-built
drawings and specifications for the installed pilot unit. Included as appendices are
the work plan, the pilot test interim report, and the laboratory report. Note that the
laboratory report is a revision of the report previously submitted (table 1 was
corrected). Also note that a final version of the operations and maintenance
manual for the pilot system is included as an appendix to the pilot test interim
report. Two copies of this operations and maintenance (O&M) manual are
included in this submittal. I suggest you forward one copy of the O&M manual to
Carswell to replace the draft we left with them upon completion of field activities.

Please call if you have any questions or comments.
/9' W«:/
J. David Highland, P.E.
Project Manager

xc: Doug Downey, ES-Denver
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SECTION 1
INTRODUCTION

This report summarizes the results of an in situ bioventing pilot test for
treatment of fuel-contaminated soils and a subsurface soils investigation at the
petroleum, oil, and lubricant (POL) tank farm (site ST14) at Carswell Air Force
Base (AFB), Texas. It also describes the remedial design of the long-term pilot
system for the site.

This report is divided into four sections including this introduction. Section 2
describes the activities performed at the site to obtain data for designing the pilot
system and characterizing the existing contamination. Results and conclusions of
this site contamination investigation and characterizations are described in
section 3. Section 4 summarizes the data necessary for designing the pilot system
and presents the as-built design and specifications of the system. Appendix A
contains the AFCEE approved work plan; appendix B is the report on interim pilot
test results; appendix C is the report on laboratory results; appendix D contains the
lithologic logs and vent well construction details; and the as-built drawings and
specifications for the pilot test system are in appendix E.
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SECTION 2
INVESTIGATION ACTIVITIES

PILOT TEST ACTIVITIES

The purpose of this section is to summarize the work that was performed by
Engineering-Science (ES) at site ST14 during the bioventing pilot test. The results
of the preliminary testing and pilot system construction are more fully discussed in
the pilot test report in appendix B. The primary activities performed during the
bioventing pilot test were siting and construction of a central air injection vent well
(VW) and four vapor monitoring points (MPs), an in situ respiration test, an air
permeability test, a soil respiration test, and installation of a long-term bioventing
pilot system.

Site Layout

Siting of the central VW and vapor MPs was based on historical soil gas and
groundwater data which indicated potentially heavy hydrocarbon contamination in
the vicinity of monitoring well ST14-17M. Soils in this area were expected to be
oxygen depleted (<2 percent) by the probable high levels of fuel hydrocarbons. The
three vapor MPs were planned to be located within a 40-foot radial distance of the
central VW based on the relatively shallow depth of contamination and the
anticipated soil types. A fourth MP was planned for construction approximately
300 feet north of the central VW to measure background levels of oxygen and
carbon dioxide. The soils in the planned background location were found to contain
high levels of hydrocarbons, so a new background MP (MPBG2) was constructed in
clean soils approximately 500 feet north-northeast of the central VW. The locations
of the central VW and the MPs were changed from those sited in the work plan
because of potential hazards from nearby underground utilities. Figure 1 shows the
site layout for the bioventing pilot test. The spacing of the MPs was also changed
because the driller was concerned about underground utilities. The maximum
radial distance for the MPs (excluding background) was extended to 45 feet from
the central VW. Figure 2 shows the as-built locations of the pilot test system.

Air Injection Vent Well

Details of the air injection vent well construction are presented in section 4 of
this report. The VW was installed in predominantly clayey soils, where hydrocarbon
contamination was indicated at all sampling depths. These soils had some gravel,
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increasing in sand content as depth in the borehole increased. Saturated sand, with
trace clay and gravel, was found at 11 feet below ground level (bgl). The static
water level rose to 8.5 feet bgl during VW completion.

Monitoring Points

The three vapor MPs (MPA, MPB, and MPC), and the background MP
(MPBG2) were constructed as shown in Figure 3. The MP screens were installed at
4.0-, 7.0-, and 10.0-foot depths. The construction details are discussed in appendix B
and section 4 of this report. The 10.0-foot interval was saturated in each MP; and in
MPB the 7-foot interval was also saturated. It was not possible to collect any data
from these flooded screened intervals during air testing of the pilot system. These
MPs were constructed at 10-foot depths so future measurements can be made if the
static water level drops during seasonal fluctuations.

In Situ Respiration Test

During the pilot test, several different types of blowers or pumps were
employed for the respiration testing and the air permeability testing. Initial soil gas
measurements were made before performing any other tests on the MPs using a
1-cubic feet per minute (cfm) vacuum pump (Gast™ 0211-1103A-G8CX) to purge
several casing volumes from the monitoring points. A 12-minute purge was used for
the vent well, and a minimum purge time of 2 minutes was used for the vapor MPs.
Air samples were collected after purging in accordance with the protocol document
(Hinchee et al.,, 1992). The results are discussed more fully in appendix B and
section 3.

Based on oxygen, carbon dioxide, and field volatile hydrocarbon measurements,
respiration tests were set up on the vent well and four MP depth intervals (MPA-4,
MPA-7, MPB-4, and MPC-7). The MP depth intervals were chosen for respiration
tests so at least two oxygen-deficient points were tested and to ensure a
representative areal distribution.

A 1-cfm vacuum pump was used to inject air into the selected MP depth
intervals for 16 hours. At the end of the 16-hour injection period, the air supply was
cut off, and oxygen, carbon dioxide, and hydrocarbon levels were monitored for the
following 24 hours. The decline in oxygen over time was used to estimate rates of
bacterial degradation of fuel residuals. These results are summarized in section 3.
Helium was also injected at each MP (at approximately 3 percent mixture with air)
to account for oxygen loss by diffusion or leakage. Helium results are summarized
in section 3 and described more fully in appendix B.

Air Permeability Test

An air permeability test was conducted using a portable 3 horsepower Roots™
22U-RAI positive displacement blower unit at site ST14 according to protocol
document procedures. Air was injected into the VW for approximately 3.5 hours at
a rate of approximately 28 actual cubic feet per minute (acfm) and an average
pressure of approximately 7 pounds per square inch (psi). The pressure response at
each MP is summarized in section 3. The pressure measured at all MPs achieved
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steady-state conditions within 45 minutes. As discussed in the technical protocol
document (Hinchee et al., 1992), two depths from both MPA (10 feet from injection
point, VW1) and MPC (45 feet from injection point, VW1) were used to calculate
relative air permeability of the soils. No response was observed in the 4-foot
interval of MPB (20 feet from injection point, VW1). This may be due to the moist,
highly plastic, and tightly consolidated clayey soils in which the monitoring point was
constructed.

Oxygen Influence Testing

The depth and radius of oxygen influence in the subsurface soils resulting from
air injection into the central VW during pilot testing constitute the primary design
parameter for full-scale bioventing systems. Several soil gas measurements were
made following different air injection periods and flow rate intensities to assess the
radius of soil which can be oxygenated by the pilot system. Soil gas oxygen levels
were measured after the 3.5-hour air injection test (28 acfm), and after the lower
flow rate (24 acfm) air injection period, which extended for an additional 17 hours.
Soil gas measurements were also taken after running the long-term pilot test blower
for 15 hours. The air injection flow rate for this blower is approximately 15 acfm.
The results of the oxygen influence testing are discussed in section 3.

Soil and Soil Gas Sampling

Soil samples for laboratory analysis were collected continuously using split-core
barrel samplers. Soil samples were screened for volatile organic compounds
(VOCs) using a total hydrocarbons analyzer (Porta FID II model PFI1/7788 from
Heathtech) to determine the presence of contamination and to select soil samples
for laboratory analysis. Soil samples for laboratory analysis were collected from
MPA and MPB at depths of 9 to 10 feet bgl, from the VW at depths of 5 to 6 feet,
and 10 to 11feet, from MPC at depths of 6 to 7feet, and from background
monitoring point (MPBG2) at 10 to 10.5 feet.

Soil gas samples were collected after initial soil gas measurements were made
from the completed VW and at 4 feet bgl from MPA, and at 7 feet bgl at MPC. Soil
gas samples were collected using 3-liter Tedlar™ bags and vacuum chambers. After
the samples were collected, they were transferred to 1-liter SUMMA™ canisters.

Soil samples were picked up every other day by a courier representing NDRC
Laboratories. NDRC Laboratories conducted chemical and physical analyses on the
soil samples. One soil sample from each boring was analyzed for total recoverable
petroleum hydrocarbons (TRPH); benzene, toluene, ethyl benzene and xylenes
(BTEX); alkalinity; total Kjeldahl nitrogen (TKN); and several physical
parameters. In boreholes in which two samples were collected (MPC and VW1),
the sample collected nearest the surface was analyzed only for TRPH and BTEX.
Soil gas samples were shipped via Federal Express to Air Toxics Ltd. in Rancho
Cordova, California, for total volatile hydrocarbon (TVH) and BTEX analysis. The
results of all of these analyses are discussed in section 3 and appendices B and C of
this report.
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Installation of 1-Year Pilot Test Bioventing System

The decision to proceed with bioventing was made after completion of the soil
gas permeability and in situ respiration tests. Sufficient evidence exists to indicate
that the addition of oxygen will enhance biodegradation in the contaminated areas
at the POL tank farm area (site ST14). The pilot blower system was chosen based
on the results of the initial respiration and air permeability tests. This long-term
blower is capable of injecting air at 2 psi and 20 cfm, operating at 1.0 horsepower.
The blower has vacuum, pressure, and temperature gauges, an air filter, and
pressure relief and flow control valves. The as-built design is presented in section 4.
The blower is housed in a small, prefabricated shed to provide protection from the
weather. A licensed electrician subcontracted to ES assisted in wiring the blowers
to line power. The system will be operated for up to 1 year; in sifu respiration tests
after 6 months and at the conclusion of the pilot test (1 year) to monitor the long-
term performance of this bioventing system are recommended. Periodic system
checks are currently being performed by Carswell AFB personnel. Detailed blower
system information and a maintenance schedule are included in the draft operation
and maintenance (O&M) manual provided to the base upon completion of field
activities. More detailed information regarding the long-term pilot test procedures
can be found in the protocol document.

SOILS INVESTIGATION ACTIVITIES

The purpose of this section is to summarize the work that was performed by
Engineering-Science at ST14 following the bioventing pilot test to characterize the
contamination in the fuel loading area of the POL. The characterization was
completed such that vent wells were constructed in soil borings exhibiting significant
contamination for eventual use in a full-scale bioventing system for the site. The
primary activities performed during the site characterization were obtaining utility
clearances and digging permits, decontamination of equipment, drilling with
continuous lithologic sampling, and sample collection for analytical testing.

Preliminaries

Prior to any drilling, Engineering-Science met with utility representatives at the
site to discuss concerns regarding buried utilities. The primary utilities in the
investigation area are buried fuel lines which run to the west of the proposed pilot
system, and buried electrical lines which run between line poles along the fence east
of the pilot system. As a result of these discussions, the central VW and MP
locations were moved to the east a few feet from the proposed location as a
precautionary measure.

Once the pilot testing was completed, a radius of influence (ROI) for the
additional vent wells and soil borings was determined to be approximately 60 feet.
This ROI is based on the linear pressure curve between steady-state pressure
readings achieved during the air permeability test in MPA at 10 feet from the vent
well and MPC at 45 feet from the VW. The plotted pressure curves are discussed in
section 3. The ROI was established during the test as the distance that receives
pressure of at least % inch of water. Based on the ROI determination, adequate
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VW borehole spacing of 90 to 100 feet should be sufficient to achieve coverage of
the entire fuel loading area. A distance of 75 to 80 feet between boreholes was
selected to provide conservative overlap for the full-scale system. Thirty-two stakes
were placed in a grid pattern for maximum efficiency in the site characterization and
full-scale bioventing system. A second digging permit and utility clearances were
obtained for these boreholes before any drilling was initiated outside of the area
already approved. Including the central VW, a total of sixteen VWs, four MPs, and
seven soil borings were completed at the site. The approximate locations and type
of completion at each borehole are shown in Figure 4. No borehole was drilled in
the area between VW14 and VW15 because of a rather large network of buried fuel
lines crisscrossing the site near the staked location.

Decontamination

To ensure that no contamination was inadvertently introduced into a boring or
vent well, all drilling, downhole, and sampling equipment was decontaminated
between boreholes. Decontamination procedures consisted of a high-pressure
steam cleaning in the decontamination pad area established south of the site. All
sampling tools (i.e. split spoons and split-core barrels) were washed with soap and a
brush and rinsed with distilled water before being placed into a borehole.
Decontamination fluids were collected in the decontamination pad and transferred
into 55-gallon drums for temporary disposal. Final disposition will occur after the
fluids have been characterized for disposal.

Drilling

Soil borings were drilled at twenty-seven locations at the site. These borings
were drilled for characterization sampling, vent well construction, and monitoring
point construction.

Different borehole depths were required for each type of completion. The
borings for characterization sampling (SB1 through SB7) were drilled to 13.5 feet
bgl; the borings for VW construction were drilled from 16.5 to 18 feet bgl; and the
depths of borings for MP construction ranged from 11 to 12 feet bgl. The boreholes
were drilled using 8-inch-outer-diameter (OD), continuous-flight, hollow-stem
augers. Soil samples were collected continuously using a split spoon or core barrel.
The lithology of each sample was described in the field logbook. Lithologic logs of
soil borings are in appendix D. Lithologic logs with well completion data for the
sixteen VWs is also in appendix D.

The core samples were screened with an flame ionization detector (FID), and at
least one sample per boring was placed into a jar for headspace analysis. If
significant contamination was detected based on headspace readings or saturated
visual characteristics, then a vent well was completed in the borehole for use in the
full-scale bioventing system. Vent wells were constructed in each of the borings
which exhibited characteristics of significant contamination (i.e., high headspace
readings, oily saturated soil, heavy odors) except for SB1, SB2, and SB3. SB1 was
originally intended to be the background MP (MPBG1), but when significant
contamination was encountered, the background MP had to be moved and SB1 was
properly abandoned. VW7 was constructed adjacent to SB1. SB2 was not originally
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completed as a VW because VW materials were not available at the time of drilling.
After receipt of VW construction materials, a new borehole was drilled 5 feet from
SB2, and VW11 was constructed. No VW was constructed in SB3 because all VW
construction materials were exhausted.

Sample Collection

Soil samples were collected continuously using split core barrel samplers. Once
the samples were retrieved from the augers, the soils were screened for VOCs using
the flame ionization detector to determine the presence of contamination and to
select sampling intervals from the soil cores. The samples were also visually
inspected, and odors were noted on the boring logs to assist in selection of the
appropriate sampling depth. A portion of most split-core barrel samples was placed
in a Mason jar and covered with foil for headspace analysis.

A maximum of two samples were collected from each boring. One sample was
collected from each boring at just above water (about 10 to 11 feet below ground
level) where the apparent highest levels of contamination were observed. A second
sample was collected from six borings (MPC, VW1, VS3, VW5, SB2, and SB4) at
other zones which exhibited signs of contamination based on the screening results,
but from shallower portions of the screened interval of vent wells (5 to 8 feet bgl).
A total of thirty-four samples were collected, including two duplicate samples for
quality control.

The samples were placed into 8-ounce glass jars with Teflon-lined lids
immediately after screening the soil core. The sample bottles were labeled and
packed into an ice-cooled cooler before performing additional screening of the core
or collecting additional samples. The sample identification references the borehole
identifier (from Figure 4) and the interval which the sample was collected. For
example, sample MPA:9-10 indicates a sample collected at 9 to 10 feet bgl from the
borehole drilled for MPA completion.

Soil samples were picked up every other day by a courier representing NDRC
Laboratories. NDRC Laboratories conducted chemical and physical analyses on the
soil samples. At a minimum, each sample was analyzed for total recoverable
petroleum hydrocarbons, benzene, toluene, ethyl benzene, and total xylenes.
Analyses that are important in determining the baseline physical and nutrient
characteristics of soils associated with each vent well were performed on one sample
from the screened interval of each vent well. These analyses included alkalinity,
total Kjeldahl nitrogen, phosphorus, pH, soil moisture, and particle size analysis.
One sample from each MP was also analyzed for these parameters. None of the
samples collected from soil borings were analyzed for these parameters since their
function was primarily to characterize contamination at the site. The results of
these analyses are discussed in section 3. The data sheets are in appendix C.
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SECTION 3
INVESTIGATION RESULTS AND CONCLUSIONS

PILOT TEST RESULTS

The purpose of this section is to summarize the results of the pilot testing
performed at site ST14. These results are more completely described in the results
section of appendix B. The results of soil and gas sampling performed to support
the pilot test, initial soil gas chemistry, in situ respiration testing, air permeability,
and oxygen influence testing are discussed below.

Soil and Soil Gas Sampling Results

Soils at this site consist primarily of highly plastic clays with some interbedded
gravel and silt near the surface. Sand content in soils generally increases with depth
at the site, and soils are predominantly sands and gravels at approximately 11.5 to
12 feet and below. Groundwater was encountered at a depth of approximately
11.5 feet bgl in the VW, but the static water level rose to approximately 8.5 feet bgl
in the open borehole. A thin film of oily product was observed on top of the water
table in all the boreholes for VW1, MPA, MPB, and MPC. No evidence of
contamination was observed in MPBG2, which was constructed as a background
monitoring point. More detailed hydrogeologic information regarding site ST14 can
be found in appendices B and D.

Contaminated soils were identified based on visual appearance, odor, and
results of total hydrocarbons analyzer (Porta FID II, model PFII/7788 from
Heathtech) field screening for volatile organic compounds. Heavily contaminated
soils were encountered approximately 3 to 12feetbgl in the VW and all MP
boreholes. Contamination concentrations generally increased with depth.

Soil samples for laboratory analysis were collected from MPA and MPB at
depths of 9 to 10 feet bgl, from the VW at depths of 5 to 6 feet, and 10 to 11 feet,
from MPC at depths of 6 to 7 feet, and from background monitoring point MPBG2
at 10 to 10.5 feet. Soil gas samples were collected from the completed VW and at 4
feet bgl from MPA, and at 7 feet bgl at MPC. The results of all of these analyses
are in Table 1.

The results indicate that significant fuel contaimination is present in the test
area around the central VW (VW1). Low concentrations of TRPH were detected in

the MPBG2 (background MP), but the levels are not so significant as to preclude
using MPBG2 to provide baseline data for the test system. None of the physical
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characteristics appear to be limiting. The temperature, pH, and alkalinity of the
soils are near normal for optimal microbial biodegradation of the hydrocarbons.
Sufficient nutrient levels also appear to be present. Although the moisture content
seems to be somewhat high, the estimated air-filled porosites of 6 to 11 percent
were sufficient to allow air exchange and movement through the soil profile.

Initial Soil Gas Chemistry

Table 2 summarizes the initial soil gas chemistry at site ST14. The results
strongly indicate that biological fuel degradation has depleted the oxygen supply in
the vadose zone soils. Three of the six sampling points at site ST14 were under
anaerobic conditions, and soil gas at the remaining three sampling points contained
oxygen at low levels ranging from 0.8 percent to 3.8 percent. In contrast, the
background MP, installed in uncontaminated soil approximately 500 feet northeast
of the site, contained oxygen at levels ranging from 13.2 percent (7-foot depth) to
20.6 percent (4-foot depth). Carbon dioxide was present at elevated concentrations
in all MPs, ranging from 9.0 to 11.0 percent, in all initial soil gas samples collected
at site ST14. The ambient oxygen and carbon dioxide levels of MPBG?2 at 4 feet bgl
suggest that short-circuiting between this interval and the surface has occurred,
which indicates an inadequate seal between the surface and this MP depth. High
hydrocarbon concentrations measured in the initial soil gas testing possibly indicate
the volatilization of fuel from the free product layer into the pore space of the
vadose zone soils at site ST14.

In Situ Respiration Testing Results

Calculations based on pilot test results indicate that, at site ST14, an estimated
2,555 to 16,790 milligrams (mg) of fuel per kilogram (kg) of soil can be degraded
each year. These values were calculated as described in the protocol document
(Hinchee et al., 1992). Table 3 lists the oxygen utilization rates and key assumptions
used to calculate the degradation rate at each point. Moisture contents were used
based on a single data point from each MP and may not be indicative of the actual
moisture content in the interval which underwent utilization testing. This is
important to note since an increase in actual moisture content of the soils results in
a decrease in the actual degradation rate of the hydrocarbons, as calculated. The
air-filled porosities calculated for each sampling point ranged from 0.06 to
0.15 liters of air per kilogram of soil. Point-specific fuel consumption rates were
calculated using observed oxygen utilization rates, estimated air-filled porosities,
and a conservative ratio of 3.5 milligrams of oxygen consumed for every 1 milligram
of fuel biodegraded. The calculated values are different than those in the pilot test
results report (appendix B) because different assumptions were used. Oxygen loss
was rapid and linear at every sampling point during approximately the initial
500 minutes of the in situ respiration test. The oxygen utilization rates observed at
site ST14 ranged from 0.016 percent per minute (%/min) to 0.045 %/min (Table 3),
demonstrating that hydrocarbon contamination is spread uniformly through the
pilot test area.
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Table 2. Site ST14; Initial Soil Gas Chemistry
Carswell AFB, Texas

Field TVH* Lab TVH Lab TRPH
MP Depth 02(%) CO2(%) (ppmv) (ppmv) (mg/kg)
A\'A%Y 5-85 38 10.1 294,000 23,000 890
A 4 0.8 104 546,000 21,000 NT**
A 7 0.0 10.8 <200,000 NT NT
A 10 NSt NS NS NS 2,500
B 4 0.0 110 290,000 NT NT
B 7 NS NS NS NT NT
B 10 NS NS NS NS 2,500
C 4 0.0 103 200,000 NT NT
C 7 2.2 9.8 212,000 28,000 1,100
C 10 NS NS NS NS 1,500
BG2 4 20.6 0.05 NT NT
BG2 7 13.2 9.0 NT NT
BG2 10 NS NS NS NS

* Estimated value using dilution method.
** NT = not tested at this location.
+ NS = not sampled because of saturated moisture conditions at MP depth interval.

=15 -
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Air Permeability Test Results

The pressure response at each MP is listed in Table 4. Pressure measured at all
MPs achieved steady-state conditions within 45 minutes. Since more than
10 minutes was required to achieve steady state in all of the monitoring points, the
dynamic method of determining soil gas permeability was selected. As discussed in
the technical protocol document (Hinchee et al,, 1992), the dynamic method of
determining soil gas permeability that is coded in the HyperVentilate™ model is
appropriate for soils which reach steady state in more than approximately
10 minutes. Two depths from both MPA (10 feet from injection point, VW1) and
MPC (45 feet from injection point, VW1) were used to calculate relative air
permeability of the soils. Negative responses were observed in the 4-foot interval of
MPB (20 feet from injection point, VW1). This may be due to the moist, highly
plastic, and tightly consolidated clayey soils in which the monitoring ‘point was
constructed.

A constant injection flow rate of 28 afcm and a screened interval thickness of
3.5 feet (5 feet bgl top of screen to 8.5 feet bgl to water level in vent well) were used
to calculate soil gas permeabilities of 26.4 and 30.8 darcy for the 10-foot radial
distance at 4 and 7 feet, respectively. Soil gas permeabilities for the 45-foot radial
distance at 4 and 7 feet are 94.2 and 93.4 darcy, respectively. An average of 61.2
darcy was calculated for this site. This value is approximately one order of
magnitude higher than would be expected for the predominantly clayey soils at the
site; however, the presence of gravel throughout the soil profile and increasing sand
content with depth appears to have increased the average permeability at this site.
A radius of pressure influence of at least 45 feet was observed at all depths. Given
the steady-state pressure responses from 10 and 45 feet from the vent well, and
assuming a linear relationship, the estimated radius of influence for this site at
28 acfm appears to be 60 feet. Figure 5 depicts the steady state responses of
monitoring points measured during air permeability testing and after running the
long-term, lower flow, blower for 12 hours.

Oxygen Influence Results

Table 5 describes the change in soil gas oxygen levels that occurred during the
3.5-hour air injection test at the site, and the air injection period which extended at a
lower flow rate (24 acfm) for an additional 17 hours. The relatively brief air
injection period (3.5 hours) at 28 acfm produced changes in soil gas oxygen levels at
a distance of at least 45 feet from the central VW at both monitored depth intervals
in MPA and MPC and at the one monitored depth interval in MPB. Significant
increases in the oxygen concentration were measured at each MP interval.
Considering measured pressure response, which is an indicator of long-term oxygen
transport, it is anticipated that the radius of influence for a long-term bioventing
system at this site will exceed 45 feet at all depths. Monitoring during the extended
pilot test at this site will better define the effective treatment radius. Oxygen
increases in MPC after installing and running the long-term blower for 12 hours at
only 15 acfm also indicate that the long-term blower selected will be able to deliver
oxygen to the contaminated soils at least 45 feet from the VW.

-17- DRAFT
320SR\AU38001\PILOT : , August 11, 1993




Table 4. Site ST14; Pressure Response During the Air Permeability Test,

Carswell AFB, Texas

Pressure Response in MP (inches of water)

Elapsed Location: MPA MPB MPC
Time (min) Depth (ft): 4 7 4 4 7
o* -0.05** 0.00 -0.10 0.20 0.20
0.5 0.00 0.85 -0.30 0.15 0.20
1.0 0.10 2.20 -0.30 0.15 0.20
20 0.45 3.50 -0.35 0.30 0.25
3.0 0.75 4.55 -0.35 0.20 0.25
40 1.00 6.00 -0.40 0.55 0.35
50 1.40 7.20 -0.50 0.80 0.70
6.0 2.30 8.40 -0.50 1.05 1.10
7.0 -1 -- -0.50 1.40 1.35
8.0 2.75 9.40 - 1.70 1.70
9.0 - -- - 2.10 2.10
10.0 3.90 >10.00 - 225 2.25
12.0 4385 11.00 0.00 2.65 2.60
220 8.00 11.70 -0.30 3.10 3.05
370 9.70 12.20 -0.40 3.50 3.50
54.0 11.70 12.80 - - -
92.0 12.20 13.00 +0.25 3.60 3.60
120.0 12.10 13.10 +0.25 3.60 3.65
1520 12.10 13.10 +0.40 3.60 3.65

* Pressure readings taken prior to initiating field test (blower startup).

** Negative sign indicates vacuum pressure at MP.
t+ Denotes no reading taken at this time.
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SOIL SAMPLING RESULTS

The purpose of this section is to summarize the results of investigation activities
performed at site ST14 to characterize and delineate the extent of contamination at
the site. The soils investigation was primarily designed to characterize the
contamination and to delineate its probable extent in the unsaturated soils at site
ST14. The secondary objective was to provide data on physical parameters and
nutrients to determine if a full-scale system is suitable for the site. Borehole
spacing was selected, based on the radius of influence identified in the pilot test,
such that vent wells could be constructed in boreholes exhibiting significant
contamination for eventual incorporation into a full-scale system for bioventing
remediation at the site.

Contamination Characterization and Delineation

Thirty-four samples were collected at the site from twenty-seven soil boreholes
and analyzed for TRPH and BTEX compounds. The locations of these boreholes
and types of completions are shown on Figure 4. The results of the analysis are
presented in Table 6.

The TRPH values were used to delineate the extent of contamination at the site
for design of the full-scale bioventing system at the site. Figure 6 shows the highest
TRPH levels detected in boreholes sampled during the characterization. The data
indicate that contamination is spread uniformly across the site, with higher levels of
contaminants centered around SB1, VW7, VW6, and VW12 on the north end of the
site, and around VW2, VW3, VW11, and VW15 on the southern portion of the site.
The northern fence of the fuel loading area is the approximate northern boundary
of contamination, as evidenced by mo contaminants found in SB7 and few
contaminants found in SB6. No contaminants were found in either SB4 or SB5
outside the southern fence of the site, but data from SB3 suggest that significant
contamination extends to the area around this point south of the fence. A vent well
was not constructed in this borehole because not enough construction materials
remained at the site for completion.

Data from SB2, VW10, VW9, and VW8 indicate significant contamination in
these boreholes, which were drilled approximately 10 feet west of building 1213.
This suggests that contamination extends beneath the building. No soils data from
the east side of building 1213 exist to determine how far the contamination plume
extends in the easterly direction. Also, no data are available from the area around
building 1214, north of VW8, to assess the extent of contamination northeast of the
site. Data from VW16, VW15, and VW13 indicate that contamination extends at
least to the center of the fuel loading area. No additional data were collected along
the western fence line, toward the tank farm, to determine the western extent of the
contamination plume at site ST14, or to assess the potential for continuity between
the fuel loading area and the tank farm across Knight's Lake Road.

The vent well grid pattern established provides coverage for the majority of
contamination found at the site. The ROI of the operating vent wells along
building 1213 will enable oxygen to be carried to the majority of the soils beneath
the building. The northern boundary of the plume can receive oxygen from VW7
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and VW12. The areas which may not be covered by existing VWs include a portion
south of the fence line and possibly areas not fully characterized, such as the east
side of building 1213 areas around building 1214, and along the western edge of the
fuel loading area. Air injected into VW16, VW15, VW14, and VW13 should deliver
minimal oxygen levels to soils near, but east of, Knight's Lake Road. A small gap
may also exist between VW14 and VW15 because of the large number of buried
fuel lines in that area which prevented construction of a vent well in the preferred
location.

Soil Venting Characteristics

Except for VW11, at least one soil sample was collected from the screened
interval of each VW and MP for analysis of soil venting parameters such as physical
characteristics of soil and nutrient content. These data are important in
determining the suitability of each VW. The results are shown in Table 7. Samples
were not collected in VW11 because samples had already been collected in SB2
(5 feet south of VW11) for TRPH and BTEX analysis.

Based on the data from fifteen VWs and MPs sampled, none of the physical
parameters or nutrients appear to limit the potential effectiveness of bioventing at
site ST14. Moisture contents in the samples ranged from 8.2 percent in VW2 to
25.3 percent in MPA. The average moisture content was 17.3 percent. At these
levels, there is still sufficient air-filled porosity to allow gaseous exchanges to occur
in the unsaturated soil. The pH values ranged from 8.2 to 9.5, which are slightly
higher than optimum, but should not be toxic to microbes. High pH values such as
these can precipitate more stable forms of phosphorus, making phosphorus levels in
soil less available. The initial reaction of the microbial population after stimulation
with supplied oxygen suggests that oxygen was the only factor currently limiting the
metabolic actions of the microbes in the unsaturated soils at the site.
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SECTION 4
PILOT SYSTEM DESIGN

INTRODUCTION

Upon completion of the pilot tests described above and in the pilot test report
(appendix B), a semipermanent installation of a blower unit and a single vent well
was constructed. This system is intended to operate with minimal attention for 1 full
year or until the full-scale system is installed. This section describes the pertinent
details of this pilot system and presents the as-built design drawings and
specifications.

BASIS OF DESIGN

The pilot system in place at site ST14 was developed based on similar pilot
systems constructed by ES at other locations. The goal was to leave in place a
low-maintenance blower/vent well system operating to deliver air at the
appropriate flow rate and pressure as indicated from the initial pilot testing. As
discussed in section 3 of this report, the initial pilot testing indicated that a radius of
influence in excess of 45 feet could be achieved with a nominal flow rate of 20 acfm
at a nominal pressure of 2 psi. Although an equivalent radius of influence may have
been achieved at a lower flow given a longer term test, ES believes that 20 acfm
represents a reasonable and conservative design parameter.

DESIGN DRAWINGS AND SPECIFICATIONS

As-built design drawings are presented as sheets 1 and 2 in appendix E. These
drawings present a schematic and plan and section views of both the blower/vent
well pilot system and the monitoring points for the system. The vent well design is
typical of all vent wells constructed at the site. Construction details of specific vent
wells are included with the drilling logs in appendixD. Specifications for pilot
system equipment are included on the drawings and in in additional sheets in
appendix E.

RECOMMENDATIONS FOR DESIGN OF FULL SCALE SYSTEM

Although it is not within the scope of this delivery order to prepare a full-scale
bioventing system design for ST14, some recommendations are presented here
which should be considered in planning the full scale design.
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As discussed in section 3, some gaps exist in available soils data for evaluating
the complete extent of fuel contamination at the site. First, the limits of soil
contamination to the west of the site, towards the tank farm, was not delineated. It
is anticipated that the western most vent wells constructed during this investigation
will provide oxygen to areas east of Knight's Lake Road which separates the site
from the tank farm. Soils investigation at the tank farm should be planned to
determine if contamination extends from site ST14 to the tank farm, and any
bioventing system constructed at the tank farm should include treatment of any
contaminated soils along Knight's Lake Road. It is anticipated that soil
contamination extends under building 1213 and possibly to building 1214 east of the
site. Prior to completing the full scale system, soil borings should be placed east of
1213 and between the site and building 1214 to confirm the eastern extent of soil
contamination.

A recommended air delivery system layout is presented in Figure 7. It is
recommended that the blower unit be housed in a shed, outside the perimeter fence
for ST14, on the northern end of the site. This location allows relatively easy access
to the blower shed and does not interfere with normal site activities. A header
branches east and west from the outlet of the blower unit and then runs south along
the east side of ST14 and south to the vent wells on the northwest end of the site.
Lines branch off the header for each vent well. A vent well should be constructed at
SB3 as part of this full scale system, and a soil boring should be drilled (for possible
conversion to a vent well) between SB3 and SB4. This recommended configuration
was developed to minimize the need to cross over underground utilities, and to limit
the number of trenches crossing traffic areas.

As discussed in section 3 of this report, an air delivery rate of 15 to 20 acfm at
approximately 2 psi yielded a radius of influence in excess of the 45-foot design
value used for placement of the vent wells. Considering these test results, the
recommended blower for the full-scale system should be capable of delivering up to
20 acfm at 2 psi to each vent well. For the sixteen vent wells in the full scale system,
it is recommended that a single blower with a capacity of 320 acfm at 2 psi be
installed. Because of the need for low-maintenance equipment in the full-scale
system, a regenerative blower is recommended. The blower system should be
installed outside explosive hazard areas unless explosion proof equipment is
specified.

Upon completion of bioventing activities at the site, soil boring and sampling
should be conducted to ensure that BTEX and TRPH levels in soils are acceptable.
Engineering-Science recommends that borings be placed in the intervals between
the vent wells to ensure that sufficient degradation of contaminants has occurred in
areas furthest from the vent wells. In particular, a soil sample should be analyzed
from the area between VW14 and VW15 because of the greater than normal
distance between these two vent wells.
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BIOVENTING TEST WORK PLAN
FOR PETROLEUM, OIL, AND
LUBRICANT TANK FARM - SITE ST14
CARSWELL AFB, TEXAS

1.0 INTRODUCTION

This work plan presents the scope of an in situ bioventing pilot test for treat-
ment of fuel-contaminated soils and a subsurface soils investigation at the
petroleum, oil, and lubricant (POL) tank farm (site ST14) at Carswell Air Force
Base (AFB), Texas. The pilot test has three primary objectives: 1) to assess the
potential for supplying oxygen throughout the contaminated soil interval; 2) to
determine the rate at which indigenous microorganisms will degrade fuel when
stimulated by oxygen-rich soil gas; and 3) to evaluate the potential for sustaining
these rates of biodegradation until fuel contamination is remediated to concentra-
tions below regulatory limits. The objective of the subsurface soils investigation is
to delineate the extent of contamination at the site.

The pilot test will be conducted in two phases. Vent wells (VWs) and monitor-
ing points (MPs) will be installed during site investigation activities. The initial
stage will also include an in sifu respiration test and an air permeability test. This
initial testing is expected to take approximately 2 weeks. If successful, ES will
proceed directly into the second phase of testing. During the second phase, a
bioventing system will be installed and monitored over a 1-year period.

If bioventing proves to be feasible, pilot test data could be used to design a full-
scale remediation system and to estimate the time required for site cleanup. The
soils investigation will provide additional data on subsurface contamination to guide
design of the full-scale bioventing system at this site. An added benefit of the pilot
testing at the POL tank farm is that a significant amount of the fuel contamination
should biodegrade during the 1-year pilot test, as the testing will take place within
known contaminated soils at the site.

Additional background information on the development and recent success of
the bioventing technology is found in the Test Plan and Technical Protocol for a Field
Treatability Test for Bioventing (Hinchee et al., 1992). This protocol document will
also serve as the primary reference for pilot test well designs and detailed proce-
dures which will be used during the test.
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2.0 SITE DESCRIPTION
2.1 Site Location and History

The POL tank farm, also referred to as site ST14, is located in the eastern
portion of the base, near the Carswell AFB main gate. The tank farm portion of the
site consists of two aboveground fuel storage tanks. The site also includes the fuel
loading facility located on the east side of Knights Lake Road, across the street from
the tank farm. Figure 2.1 shows the locations of existing tanks, general site features,
and monitoring wells within and adjacent to the areas identified with fuel contami-
nation. Soil gas survey results indicate probable subsurface soils contamination in
the-vicinity of the aboveground tanks and near the monitoring well, ST14-17M
(Radian, 1991a). Free-floating product was encountered in this monitoring well
during a 1990 Investigation Restoration Program (IRP) investigation event. It is
suspected that subsurface soils in the fuel loading facility were contaminated
through leaking underground pipes. A French drain system was reportedly installed
downgradient of the site to collect and discharge oily wastes through an oil-water
separator located at the base.

22 Site Geology

According to information obtained during installation of the nine monitoring
wells and drilling of eight soil borings in and around the site vicinity, the upper zone
in the POL tank farm area consists of approximately 10 feet of gray to tan clay
(Radian, 1991a). The clay was reported to contain pebbles and freshwater gastro-
pod shells. This upper zone is underlain by another 5 to 10 feet of fine-grained
greyish-green or tan sand and gravel, increasing in gravel content with depth. The
gravel ranges from pea size to over an inch in diameter. Beneath this sand and
gravel layer lies the underlying bedrock surface of the Goodland Limestone Forma-
tion. The depth to the Goodland limestone beneath the site ranges from 16 to 20
feet below ground level (BGL) (Radian, 1991a).

A water-level survey performed on wells in June 1990 at the site indicated the
depth to water varied from approximately 8 to 16 feet BGL (Radian, 1991a). This
suggests that the top of the water table corresponds fairly closely to the top of the
sand and gravel layer. In monitoring well ST14-17M, located near the proposed
vent well, groundwater was encountered at approximately 10 feet BGL.

2.3 Site Contaminants

The primary contaminants at this site are believed to be petroleum hydrocar-
bons, which have been detected in groundwater samples collected at site ST14
(Radian, 1991b). These petroleum components are benzene, ethyl benzene,
chlorobenzene, toluene, and xylenes. Of these, ethyl benzene was the most
common, having been detected in six of the nine monitoring wells at the site.
Benzene was the only volatile organic compound detected at a concentration
exceeding its maximum contaminant level (MCL). Analytical results reveal the
highest benzene concentrations in the groundwater sample collected from
monitoring well ST14-17M in the fuel loading facility. More than 2 feet of free-
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phase hydrocarbon was also encountered floating on top of the water in this
monitoring well during the 1990 sampling event. The highest levels of
chlorobenzene, toluene, and total xylenes were also detected in the sample collected
from this well.

The results of a soil gas survey conducted in December 1987 at the site also
indicated the probable presence of hydrocarbon-contaminated subsurface soils in
two separate areas beneath the site (Radian, 1991a). The largest vapor plume was
reported underlying the vicinity of tanks 1156 and 1157 and encompassing an area
approximately 100 feet wide and 300 feet long. A smaller plume was encountered in
the fuel loading facility area located near monitoring well ST14-17M, which exhib-
ited free-floating product during the 1990 groundwater sampling activities.

The results of any soil sampling activities which may have taken place are not
available. As discussed in section 5.0, soil sampling is planned to fill in this data

gap-
3.0 PILOT TEST ACTIVITIES

The purpose of this section is to describe the work that will be performed by
Engineering-Science, Inc. (ES), at site ST14 (POL tank farm) during the bioventing
pilot test. ES will perform siting and construction of a central air injection VW and
three vapor MPs; an in situ respiration test; an air permeability test; and installation
of a long-term bioventing pilot test system. Soil borings will also be drilled to more
fully characterize and delineate the soil contamination of the vadose zone in the
vicinity of the POL tank farm. If significant fuel contamination is encountered
during soil boring activities, then additional VWs may be constructed in the
contaminated borehole for potential use in full-scale remediation, depending on
pilot test results. Pilot test activities performed on any additional wells will be
limited to field screening of soil gas samples. Soil and gas sampling procedures and
the blower configuration that will be used to inject air (oxygen) into contaminated
soils through the central VW are also discussed in this section. The soil sampling
plan for the vadose zone contamination investigation is described in section 5. No
dewatering will take place during the pilot test. Pilot test activities will be confined
to unsaturated soils remediation. Existing monitoring wells will not be used as
primary air injection wells. However, monitoring wells which have a portion of their
screened interval above the water table may be used as vapor MPs or to measure
the composition of background soil gas.

3.1 Site Layout

Criteria for siting a central VW and vapor MPs are described in the protocol
document (Hinchee et al.,, 1992). Figure 3.1 illustrates the proposed locations of the
central VW and the MPs at this site. The final locations may vary slightly from the
proposed locations if significant fuel contamination is not observed in the boring for
the VW. Based on existing site investigation data, the central VW should be located
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near, and west of, monitoring well ST14-17M. Soils in this area are expected to be
oxygen depleted (<2 percent) by high hydrocarbon levels, and increased biological
activity should be stimulated by oxygen-rich soil gas ventilation during pilot test
operations.

Given the relatively shallow depth of contamination at this site and the experi-
ence that ES has had with similar soil types, the potential radius of venting influence
around the central air injection well is expected to be 35 to 40 feet. Three vapor
MPs (referred to as MPA, MPB, and MPC) will be located within a 40-foot radial
distance of the central VW. The spacing of the monitoring points in relation to the
vent well is shown on Figure 3.2. A fourth MP will be located away from the site in
clean soils and will be used to measure background levels of oxygen and carbon
dioxide and to determine if natural carbon sources are contributing to oxygen
uptake during the in sifu respiration test. This background MP is tentatively located
on Figure 3.1. However, ES will request the assistance of base personnel in
identifying an uncontaminated area for background sampling.

3.2 Vent Well

One central VW will be installed at the site. The central VW will be used, for
pilot testing purposes and will be constructed of 4-inch-inside-diameter (ID) sched-
ule 40 polyvinyl chloride (PVC), with a 10-foot interval of 0.04-inch slotted screen
set at S to 15 feet BGL. Flush-threaded PVC casing and screen will be used with no
organic solvents or glues. The filter pack will be clean, well-rounded silica sand with
a grain size of 6 to 9, and will be placed in the annular space of the screened inter-
val. A 2-foot layer of bentonite pellets, hydrated in place with potable water, will be
placed directly over the filter pack. This layer of pellets will prevent the addition of
bentonite slurry from saturating the filter pack. A bentonite-cement grout will then
be tremied into the remaining annular space above the bentonite pellets to produce
an airtight seal above the screened interval. A complete seal is critical to prevent
injected air from short-circuiting to the surface during the bioventing test.
Figure 3.3 illustrates the proposed central VW construction for this site.

Although contaminated soils may exist above S feet BGL, the 5-foot depth was
chosen for the top of the screened interval to reduce short-circuiting of injected air
to the surface, a common problem at sites with shallow contamination and tight
soils. It is felt that oxygen can still be delivered to the shallow soils by vertical flow
and diffusion. The bottom of the screened interval 15 feet BGL will be 5 feet below
the interface of silty-clay and sand, which is approximately 10 feet BGL. Water is
anticipated to be present in the top of the sand zone at approximately 11 feet BGL.
The June 1990 water level reported for monitoring well ST14-17 was 10.9 feet below
the measuring point. Placing the screened interval well into the water table will
allow oxygenation of soils in this zone if the water table subsides during the life of
the pilot system.
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3.3 Monitoring Points

A typical multidepth vapor MP construction for this site is shown in Figure 3.4.
Soil gas oxygen and carbon dioxide concentrations will be monitored at depths of
4 feet, 7 feet, and 10 feet at each location. Where the water table is less than
10 feet BGL, only two MPs may be constructed. Multidepth monitoring will confirm
that the entire soil profile is receiving oxygen, and will serve to measure fuel
biodegradation rates at each depth. The depths or number of monitoring points will
be adjusted in the event the water table is encountered at depths shallower than
10 feet, such that the deepest monitoring point screen is a minimum of 1 foot above
the water table. The spaces between monitoring intervals will be sealed with
bentonite to isolate the intervals. As with the central VW, several inches of
hydrated bentonite pellets will be used to shield the filter pack from rapid infiltra-
tion of bentonite slurry additions. Soil temperature will be monitored using ther-
mocouples installed at depths of 4 feet and 10 feet BGL in the monitoring point
closest to the vent well (MPA). Additional details on VW and MP construction are
found in section 4 of the protocol document.

3.4 Handling Drill Cuttings

Cuttings will be collected in U.S. Department of Transportation (DOT)
approved containers. The containers will be labeled and left on base. Drill cuttings
will become the responsibility of Carswell AFB or their designated contractor.
Thus, Carswell AFB will be responsible for disposal of drill cuttings in accordance
with the current procedures for ongoing remedial investigations.

3.5 Soil and Soil Gas Sampling
3.5.1 Soil Samples

Four soil samples will be collected from the pilot test area during installation of
the central VW and MPs. Sampling procedures will follow those outlined in the
protocol document. One sample will be collected from the most contaminated
interval of the central VW boring, and one sample will be collected from the inter-
val of highest apparent contamination in each of the MP soil borings. Soil samples
will be analyzed for total recoverable petroleum hydrocarbons (TRPH) using EPA
method 418.1; benzene, toluene, ethyl benzene, and xylenes (BTEX) using EPA
method SW8020; soil moisture; pH; particle sizing; alkalinity; and nutrients
(nitrogen and phosphorus). One sample from the background boring will also be
analyzed for total Kjeldahl nitrogen (TKN).

Samples for TRPH and BTEX analysis will be collected using a split-spoon
sampler. Samples will be collected by hand with stainless steel sampling spoons or
using brass tube liners in the split spoon. Hand collected samples will be immedi-
ately placed in glass bottles with Teflon®-lined lids and packed into a cooler for
storage. If brass tube liners are used, the soil samples will be immediately trimmed,
and the ends of the brass tubes will be sealed with aluminium foil or Teflon fabric
held in place by plastic caps. Soil samples collected for all other analyses will be
placed into glass sample jars or other appropriate sample containers specified in the
soil sampling section of this work plan (section 5). Soil samples will be labeled
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following the nomenclature specified in the protocol document, wrapped in plastic,
and placed in a cooler for shipment. A chain-of-custody form will be filled out, and
the cooler will be delivered to NDRC Laboratories in Richardson, Texas, for analy-
sis. This laboratory has been audited by the Texas Water Commission (TWC) and
meets all quality assurance/quality control (QA/QC) and certification requirements
for the State of Texas.

3.5.2 Soil Gas Samples

A total hydrocarbon vapor analyzer will be used during drilling to screen split-
spoon samples for intervals of high fuel contamination in the VWs and MPs. Initial
soil gas samples from the central VW and from the MPs closest to and furthest from
the VW will be collected in SUMMA® canisters in accordance with the bioventing
field sampling plan (ES, 1992). Additionally, these soil gas samples will be used to
determine the reduction in BTEX and total volatile hydrocarbons (TVH) during the
1-year test, and to detect any migration of these vapors from the source area.

Soil gas sample canisters will be placed in a small cooler and packed with foam
pellets to prevent excessive movement during shipment. To prevent condensation
of hydrocarbons, samples will not be sent on ice. A chain-of-custody form will be
filled out, and the cooler will be shipped to the Air Toxics, Inc., laboratory in Ranch
Cordova, California, for analysis.

3.6 Blower System

A 3-horsepower positive-displacement blower capable of injecting air over a
wide range of flow rates and pressures will be used to conduct the initial air
permeability test and in sifu respiration test. The maximum power requirement
anticipated for this pilot test is 230-volt, single-phase, 30-amp service. Additional
details on power supply requirements are described in section 6.0, base support
requirements.

3.7 In Situ Respiration Test

The objective of the in situ respiration test is to determine the rate at which soil
bacteria degrade petroleum hydrocarbons. Respiration tests will be performed at
selected depth intervals in MPs where bacteria biodegradation of hydrocarbons is
indicated by low oxygen levels and elevated carbon dioxide concentrations in the
soil gas. A 1-cubic-foot-per-minute (cfm) pump will be used to inject air into the
selected MP depth intervals containing low levels (<2 percent) of oxygen. A
20-hour air injection period will be used to oxygenate local contaminated soils. At
the end of the 20-hour air injection period, the air supply will be cut off, and oxygen
and carbon dioxide levels will be monitored for the following 48 to 72 hours. The
decline in oxygen and increase in carbon dioxide concentrations over time will be
used to estimate rates of bacterial degradation of fuel residuals. Helium will also be
injected at each MP to account for oxygen loss to diffusion or leakage. Additional
details on the in situ respiration test are found in section 5.7 of the protocol docu-
ment (Hinchee et al., 1992).

-11-
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3.8 Air Permeability Test

The objective of the air permeability test is to determine the extent of the
subsurface that can be oxygenated using one air injection VW. Air will be injected
into the 4-inch-diameter central VW using the blower unit, and pressure response
will be measured at each MP with differential pressure gauges to determine the
region influenced by the unit. Oxygen will also be monitored in the MPs to verify
that oxygen levels in the soil increase as the result of air injection. One air perme-
ability test lasting approximately 4 to 8 hours will be performed.

3.9 Installation of 1-Year Pilot Test Bioventing System

The decision to proceed with bioventing will be made after completion of the
soil gas permeability and the in sifu respiration tests. If sufficient evidence exists to
indicate that the addition of oxygen enhances biodegradation in the contaminated
areas, then a long-term bioventing system will also be installed at the POL tank
farm area (site ST14) before the field crew leaves the site. The base will be
requested to provide power consisting of 230-volt, 30-amp, single-phase service and
a breaker box with one 230-volt receptacle and two 110-volt receptacles. Depending
on availability, a base electrician or a licensed electrician subcontracted to ES will
assist in wiring the blowers to line power. The blower system will be chosen based
on the results of the initial respiration and air permeability tests. However, it is
anticipated that the long-term blower will be capable of injecting air at 5 pounds per
square inch (psi) and 14 cfm and will not exceed 1.5 horsepower. The blower will
have vacuum, pressure, and temperature gauges, and an air filter, pressure relief,
and flow control valve (see Figure 3.5). The blower will be housed in a small,
prefabricated shed to provide protection from the weather. The system will be
operated for 1 year, and ES personnel will conduct in situ respiration tests after 6
months and at the conclusion of the pilot test (1 year) to monitor the long-term
performance of this bioventing system. Weekly system checks will be performed by
Carswell AFB personnel. If required, major maintenance of the blower unit will be
performed by ES personnel. Detailed blower system information and a
maintenance schedule will be included in the operation and maintenance (O&M)
manual provided to the base. More detailed information regarding the long-term
pilot test procedures can be found in the protocol document.

4.0 EXCEPTIONS TO PROTOCOL PROCEDURES

The procedures that will be used to measure the air permeability of the soil and
in situ respiration rates are described in sections 4 and 5, respectively, of the proto-
col document (Hinchee et al., 1992). No exceptions to the protocol are anticipated.

5.0 SOIL SAMPLING PLAN
5.1 Preliminaries

Prior to drilling, all federal, state, and local permits will be obtained and all
underground pipelines and utilities will be marked. Carswell AFB will be responsi-
ble for assisting the ES field team in obtaining all utility clearances. If any of the
proposed borehole locations are in a difficult drilling position, such as under a tree,
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too close to an overhead power line, or in an unusually soft or wet area, then the
borehole will be relocated by the ES field team leader.

To ensure that no contamination is inadvertently introduced into a boring or
vent well, all drilling, downhole, and sampling equipment will be decontaminated.
The driller on site will have a valid State of Texas monitoring well license.

To further ensure that there are no underground obstructions, all areas where
soil borings and vent wells are to be drilled will be surveyed with a magnetometer
(pipe finder) instrument.

52 Drilling

The soil borings will be drilled to a depth of approximately 10 to 15 feet using
8-inch-outer-diameter (OD), continuous-flight, hollow-stem augers. Soil samples
will be collected continuously using a split spoon or core barrel. The lithology of
each sample will be described in the field logbook.

Once the radius of oxygen influence (ROI) for vent wells at the site is
determined from the pilot bioventing test, the soil boring locations can be
determined. The borings will be located generally along the buried fuel distribution
line. The ROI observed from the pilot system will be used to determine the spacing
between soil borings in order to maximize efficiency of a full-scale bioventing
system. The proposed locations for the first nine boreholes are shown on Figure 5.1.
These locations account for cultural obstructions such as buildings and pavement,
but do not consider results obtained during the pilot test. A more accurate soil
boring plan with tentative boring locations will be prepared after determining ROI
and evaluating analytical data from samples collected from the vent well and
monitoring point boreholes. This plan will be submitted as an appendix to the
interim bioventing test data report.

The core samples will be screened with an OVA, and at least one sample per
boring will be placed into a jar for headspace analysis. If contamination is not found
by screening the soil, then no further borings will be drilled. If significant
contamination is detected based on headspace readings or saturated visual charac-
teristics, then a vent well will be completed in the borehole for use in the full-scale
bioventing system. A second soil boring will be drilled and sampled one and three-
fourths ROIs from the first. If contamination is still detected, then additional
borings will be drilled until significant contamination is no longer detected. Vent
wells will be constructed in each of the borings which exhibit characteristics of
significant contamination (i.e., high headspace readings, oily saturated soil, heavy
odors).

Soil borings will also be located in a line downgradient of the area of highest
contamination based on local groundwater hydrology. The water table is located
near a depth of 10 feet, so subsurface soil contamination is likely to occur down-
stream of the contaminant source since the groundwater is one of the probable
migration pathways for contamination. The borings will be spaced according to data
provided during the pilot test.

-14 -
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Once the extent of migration is determined along the pipeline and downgradi-
ent of the area of highest contamination, then additional soil borings will be drilled
radially from the pilot vent well to determine the extent of contamination in other
directions. If the extent of contamination is adequately determined without
expending the drilling budget, then some additional soil borings may be located
around the POL tank farm area to begin characterization and delineation activities
there.

53 Sampling

Soil samples will be continuously collected and lithologically described.
Samples will also be collected for chemical analysis. Once the samples are retrieved
from the augers, the soil will be scanned with a flame ionization detector (FID) to
check for contamination. If contamination is suspected, then some of the sample
will be placed in a Mason jar and covered with foil for a headspace analysis.

A maximum of two samples will be collected from each boring. One sample
will be collected from just above water (about 10 feet below ground) where the
highest contamination is anticipated. A second sample will be collected from any
other zones which exhibit high contamination based on the screening results, but
preferably in the screened interval of the vent wells (5 to 10 feet BGL). The soil
samples from each boring will be analyzed for the BTEX and TRPH. It is antici-
pated that on average one and one-half samples will be collected per boring.

Once the samples have been retrieved from the sampling device, they will be
immediately placed in 8-ounce glass jars (if brass tube liners are not used). If brass
tubes are used, then the samples will be immediately trimmed, and the ends of the
brass tubes will be sealed with aluminum foil or Teflon fabric held in place by plas-
tic caps.

54 Chain of Custody
Sample Labels

To prevent misidentification of samples, labels will be affixed to each sample
container. The labels will be sufficiently durable to remain legible even when wet
and will contain the following types of information:

« Sample identification number
Name of collector
Date and time of collection

Place of collection

Parameter(s) requested (if space permits).

The sample labels will be filled out with waterproof ink. Clear cellophane tape
will be placed over the label for protection.

Sample Seal

In cases where samples may leave the owner-operator’s immediate control, such
as shipment to a laboratory by a common carrier (e.g., air freight), a seal will be
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affixed to the shipping container or individual sample bottles to ensure that the
samples have not been disturbed during transportation. The seal, which may consist
of an adhesive sticker with the date and the sample name written on it, will be
placed on the shipping container or bottle in such a way that opening of the
container or bottle will cause removal of or damage to the seal.

Field Logbook

A project record book will be maintained by the ES field leader during all field
activities at the site. All information (except drill logs and record sheets for
respiration and air permeability tests) pertinent to field activities (including instru-
ment calibration data) will be recorded daily in the project-designated field
logbooks. These books will be bound, and pages will be consecutively numbered.
Entries in the logbook will be made in waterproof ink, and each page will be signed
and dated. At a minimum, the following information will be entered in the field

logbooks:

« Name and title of author, date and time of entry, and environmental condi-
tions during field activity

« Location of sampling activity

« Name and title of field crew

o Sample medium (i.e., soil)

« Sample collection method

« Number and volume of sample(s) taken and sample identification numbers
« Date and time of collection

« Sample distribution (i.e., laboratory)

o Field observations

« Health and safety information such as air monitoring, heat or cold stress
monitoring data, upgrades or downgrades of personal protective equipment,
and the reasons for such upgrades or downgrades.

In addition, the following observations about each sample collected will be
recorded in the logbooks as appropriate:

Sample depth
Color and texture

Physical description
Type(s) of laboratory analyses requested
Any changes in sampling locations (also to be indicated on annotated maps).

In summary, sufficient information will be recorded in the field logbooks during
field activities to permit reconstruction of the sampling event without reliance on

the collector’s memory.
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If an error is made on an accountable document assigned to one individual, the
individual will make all corrections simply by crossing a line through the error and
entering the correct information. The erroneous information will not be obliter-
ated. Any subsequent error discovered on an accountable document should be
corrected by the person who made the entry. All subsequent corrections must be
initialed and dated.

Chain-of-Custody Record

To establish the documentation necessary to trace sample possession from time
of collection, a chain-of-custody record will be filled out and will accompany every
sample. The record will contain the following types of information:

Sample number

Signature of collector

Date and time of collection

Sample type

Identification of boring

Number of containers

Parameters requested for analysis

Signature of person(s) involved in the chain of possession

Inclusive dates of possession.

6.0 BASE SUPPORT REQUIREMENTS

The following base support is needed prior to the arrival of the drilling subcon-
tractor and the ES pilot test team:

« Confirmation of regulatory approval of work plan before proceeding.

o Assistance in obtaining drilling and digging permits.

« Confirmation of available power source, specifically 230-volt, 30-amp, single-
phase service and a breaker box with one 230-volt receptacle and two
110-volt receptacles. The breaker box should be located as close as practical
to the VW location (Figure 3.1), preferably outside the fenced area.

o Provision of any paperwork required to obtain gate passes and security
badges for approximately three ES employees, two drillers, and an electrician
(if a base electrician is not available). Vehicle passes will be needed for one
truck and trailer and a drill rig.

During the initial testing, the following base support is needed:

« Twelve square feet of desk space and a telephone in a building located as
close to the site as practical

o Assistance in locating area (mot likely to be affected by petroleum
contamination) for background soil boring
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« The use of the base wastewater treatment facility or other discharge for
disposal of decontamination liquids '

« Acceptance by Carswell AFB of responsibility for drill cuttings from VW and
MP borings, including any drum sampling to determine hazardous waste
status. (If ES is to transfer custody of barrels to another contractor working
on the base, assistance in arranging this transfer will also be needed.)

During the 1-year extended pilot test, base personnel will be required to
perform the following activities:

« Check the blower system once per week to ensure that it is operating and to
record the air injection pressure. ES will provide a brief training session on
this procedure.

« If the blower stops working, notify David Highland or Brian Vanderglas of
ES Austin (512/467-6200); or Chris Hobbins of the Air Force Center for
Environmental Excellence (AFCEE) (210/536-5261).

« Arrange site access for an ES technician to conduct in sifu respiration tests
approximately 6 months and 1 year after the initial pilot test.
7.0 PROJECT AND DELIVERABLES AND SCHEDULE

The following schedule is contingent upon approval of this pilot test work plan
and fulfillment of base support requirements.

Event Date Completed
Draft pilot test work plan to 22 April 1993
AFCEE/Carswell AFB
Begin initial pilot test 17 May 1993
Analytical report 20 July 1993
Scientific test 20 July 1993
Technical report 11 August 1993

Upon receipt of laboratory results, ES will prepare and submit an analytical
report (referred to as data item AQ03 in the statement of work) consisting of the
project analytical data and appropriate observations and explanations. A scientific
report (referred to as data item A004 in the statement of work) will be submitted
presenting the draft pilot test report. Upon AFCEE approval of the scientific
report, ES will complete the full-scale conceptual design of the bioventing system
and will submit this design, along with the final pilot test report, in the final
technical report (referred to as data item A00S in the statement of work).
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8.0 POINTS OF CONTACT

Capt. Erin Manning

7 CES/CEV

Carswell Air Force Base
817/782-6250

Chris Hobbins
AFCEE/ESB

Brooks AFB, TX 78235
210/536-5261

David Highland/Brian Vanderglas
Engineering-Science, Inc.

7800 Shoal Creek Blvd., Suite 222W
Austin, TX 78757
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DRAFT

REPORT ON INTERIM PILOT TEST RESULTS
SITE ST14, FUEL LOADING AREA
CARSWELL AFB, TEXAS

Initial bioventing pilot tests were completed at site ST14 at Carswell Air Force
Base (AFB), Texas, during the period of May 24, 1993 through June 17, 1993. The
purpose of this report is to describe the results of the initial pilot tests at site ST14
and to make specific recommendations regarding extended testing to determine the
long-term impact of bioventing on onsite contaminants. This test was performed
concurrently with a site characterization investigation to delineate the extent of
contaminated soils at the site. Descriptions of the history, geology, and
contamination at each site are contained in the bioventing pilot test work plan.

PILOT TEST DESIGN AND CONSTRUCTION

Installation of an air injection vent well (VW) and three vapor monitoring
points (MPs) began on May 24, 1993, and was completed on May 27, 1993. A
background monitoring point (MPBG2) was constructed on June 15, 1993, during
site characterization studies at the site. Drilling services were provided by Profile
Field Services, Inc., of Austin, Texas. Well installation and soil sampling were
directed by Brian Vanderglas, the Engineering-Science, Inc. (ES), site manager, and
Marc Harder, the ES site geologist. The following sections describe the final design
and installation of the bioventing pilot system at this site.

One VW, three MPs (MPA, MPB, and MPC), a background monitoring point
(MPBG?2), and a pilot blower unit were installed at the site. Figures 1 and 2 depict
the locations of the VW and MPs. The locations of the VW and MPs were changed
from those in the work plan because of potential hazards from nearby underground
utilities. Figure 3 shows general hydrogeologic cross section of the VW and MPs.

AIR INJECTION VENT WELL

The air injection VW was constructed following procedures described in the Air
Force Center for Environmental Excellence (AFCEE) bioventing protocol
document (Hinchee et al., 1992). Figure 4 shows construction details for the VW.
The VW was installed in predominantly clayey soils where hydrocarbon
contamination was indicated at all sampling depths. These soils had some gravel
with increasing sand content as depth in the borehole increased. Groundwater was
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encountered at approximately 11.0feet below ground surface (bgs) in each
borehole. The static water level rose to 8.5 feet bgs in the boreholes during well
completion. The VW was constructed using 4-inch-diameter, schedule 40 polyvinyl
chloride (PVC) casing, with 10 feet of 0.04-inch slotted PVC screen installed from 5
to 15 feet bgs. The annular space between the well casing and borehole was filled
with 4-10 silica sand from the bottom of the borehole to approximately 1 foot above
the well screen. Approximately 2.8 feet of Y4-inch bentonite pellets was placed
above the sand and hydrated in place. After the in situ respiration testing was
completed the well casing was cut off approximately 12 inches below the surface,
and the casing was connected to a PVC pipe coupler to reduce the pipe from 4-inch
diameter to 2-inch diameter. The coupler is a tee fitting that enables the vent well
to extend vertically above the surface in the event access to the cased well is
required. A second 2-inch-diameter pipe extends from the tee fitting horizontally
beneath the surface to the blower. This pipe slopes slightly toward the vent well to
allow drainage of moisture in the pipe into the well and away from the blower.

Monitoring Points

At Site ST14, the MP screens were installed at 4.0-, 7.0-, and 10.0-foot depths.
The three MPs (MPA, MPB, and MPC) and the background MP (MPBG2) were
constructed as shown in Figure 5. Each MP monitoring interval was constructed
using approximately a 6-inch section of 1-inch-diameter PVC well screen and a 0.25-
inch-diameter schedule 80 PVC riser pipe extending to near the ground surface. At
the top of each riser, a ball valves and a 3/1-inch hose bib were installed. The
screen, PVC riser, and ball valve were joined together using a solvent-free epoxy
glue. The top of each MP was completed with a flush-mounted metal well protector
set in a concrete base. Thermocouples were installed at the 4- and 10-foot depths at
MPA to measure soil temperature variations. The background MP (MPBG?2) is
located near building 1237 South Warehouse Road and 15 feet east of West
Warehouse Road, approximately 500 feet north-northeast from the injection vent
well.

Blower Unit

During the initial pilot test, a portable 3-horsepower Roots™ 22U-RAI positive-
displacement blower unit was used. A 1-horsepower Gast™ R4110-50 regenerative
blower unit was installed at site ST14 and connected to the air injection VW for the
extended pilot test. The fixed unit is energized by 240-volt, single-phase, 30-amp
line power from a newly installed underground power line and aboveground breaker
attached to building 1213. The power is provided by the base. The configuration,
instrumentation, and specifications for this blower system are shown on Figure 6.
The blower is currently transporting air at a flow rate of approximately .15 actual
cubic feet per minute (acfm) for the extended pilot test. A portion of this flow is
bled off through the gate valve. After blower installation and startup, ES engineers
provided base personnel with an operation and maintenance (O&M) manual,
including maintenance instructions, equipment specifications, and monitoring forms.
A copy of the O&M instructions is in appendix A.
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PILOT TEST SOIL AND SOIL GAS SAMPLING RESULTS
Sampling Results

Soils at this site consist primarily of highly plastic clays with some interbedded
gravel and silt near the surface. Sand content in soils generally increase with depth
at the site, and soils are predominantly sands and gravels at approximately 11.5 to
12 feet and below. Groundwater was encountered at a depth of approximately
11.5 feet bgs in the VW, but the static water level rose to approximately 8.5 feet bgs
in the open borehole. A thin film of oily product was observed on top of the water
table in all the boreholes for VW1, MPA, MPB, and MPC. More detailed
hydrogeologic information regarding site ST14 can be found in the hydrogeologic
cross section (Figure 3) and the geologic boring logs (appendix B).

Contaminated soils were identified based on visual appearance, odor, and
results of total hydrocarbons analyzer (Porta FID II, model PFII/7783 from
Heathtech) field screening for volatile organic compounds (VOCs). Heavily
contaminated soils were encountered approximately 3 to 12 feet bgs in the VW and
all MP boreholes. Contamination concentrations generally increased with depth.

Soil samples for laboratory analysis were collected continuously using split core
barrel samplers. Soil samples were screened for VOCs using the flame ionization
detector (FID) to determine the presence of contamination and to select soil
samples for laboratory analysis. Soil samples for laboratory analysis were collected
form MPA and MPB at depths bgs of 9 to 10 feet bgs, from the VW at depths of 5 to
6 feet, and 10 to 11 feet, from MPC at depths of 6 to 7 feet, and from background
monitoring point (MPBG?2) at 10 to 10.5 feet.

Soil gas samples were collected from the completed VW and at 4 feet bgs from
MPA, and at 7 feet bgs at MPC. Soil gas samples were collected using 3-liter
Tedlar™ bags and vacuum chambers. After the samples were collected with Tedlar™
bags, they were transferred to 1-liter SUMMA™ canisters and shipped to the air
testing laboratory, Air Toxics Ltd.

Soil samples were picked up every other day by a courier representing NDRC
Laboratories. NDRC Laboratories conducted chemical and physical analysis on the
soil samples. One soil sample from each boring was analyzed for total recoverable
petroleum hydrocarbons (TRPH); benzene, toluene, ethyl benzene and xylenes
(BTEX); iron; alkalinity; total Kjeldahl nitrogen (TKN); and several physical
parameters (see Table 1). In boreholes in which two samples were collected (MPC
and VW1), the sample collected nearest the surface was analyzed only for TRPH
and BTEX. Soil gas samples were shipped via Federal Express™ to Air Toxics Ltd.
in Rancho Cordova, California, for total volatile hydrocarbon (TVH) and BTEX
analysis. The results of all of these analyses are in Table 1. Chain-of-custody forms
are provided in appendix C.

Exceptions to Test Protocol Procedures

Procedures described in the protocol document (Hinchee et al., 1992) were
used to complete the pilot test at site ST14, with the following exception. An FID
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rather than a GasTech® hydrocarbon analyzer was used to field screen the soil
samples and monitor the breathing zone during drilling and soil sampling activities.
Also, more than one sample was collected from some borehole since this pilot test is
part of a site characterization investigation to determine the extent of soil
contamination at the site.

PILOT TEST RESULTS
Initial Soil Gas Chemistry

Before air injection began, all MPs and the VW were purged, and initial oxygen,
carbon dioxide, and TVH concentrations were sampled using portable gas analyzers,
as described in the technical protocol document (Hinchee et al., 1992). Table 2
summarizes the initial soil gas chemistry at site ST14. The results strongly indicate
that biological fuel degradation has depleted the oxygen supply in the vadose zone
soils. Three of the six sampling points at site ST14 were under anaerobic conditions,
and soil gas at the remaining three sampling points contained oxygen at low levels
ranging from 0.8 percent to 3.8 percent. In contrast, the background MP, installed
in uncontaminated soil approximately 500 feet northeast of the site, contained
oxygen at levels ranging from 13.2 percent (7 feet depth) to 20.6 percent (4 foot
depth). Carbon dioxide was present at elevated concentrations, ranging from 9.8 to
11.0 percent, in all initial soil gas samples collected at site ST14. The background
MP carbon dioxide levels ranged from 9.0 to 0.05 percent. The ambient oxygen and
carbon dioxide levels of MPGB2 at 4 feet bgs suggest that short-circuiting between
this interval and the surface has occurred, which indicates an inadequate seal
between the surface and this MP depth. High hydrocarbon concentrations
measured in the initial soil gas testing possibly indicate the volatilization of fuel
from the free product layer into the pore space of the vadose zone soils at site ST14.

Air Permeability

An air permeability test was conducted at site ST14 according to protocol
document procedures. Air was injected into the VW for approximately 3.5 hours at
a rate of approximately 28 acfm and an average pressure of approximately 7 pounds
per square inch (psi). The pressure response at each MP is listed in Table 3. The
pressure measured at all MPs achieved steady-state conditions within 45 minutes.
Since more than 10 minutes was required to achieve steady state in all of the
monitoring points, the dynamic method of determining soil gas permeability was
selected. As discussed in the technical protocol document (Hinchee et al., 1992),
the dynamic method of determining soil gas permeability that is coded in the
HyperVentilate™ model is appropriate for soils which reach steady state in more
than approximately 10 minutes. Two depths from both MPA (10 feet from injection
point, VW1) and MPC (45 feet from injection point, VW1) were used to calculate
relative air permeability of the soils. No response was observed in the 4-foot
interval of MPB (20 feet from injection point, VW1). This may be due to the moist,
highly plastic, and tightly consolidated clayey soils in which the monitoring point was
constructed.
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Table 2
Site ST14
Initial Soil Gas Chemistry
Carswell AFB, Texas
Field TVH*  LabTVH Lab TRPH

MP Depth 02(%) CO2A(%) (ppmv) (ppmv) (mg/kg)
vw 5-85 38 101 294,000 23,000 890

A 4 0.8 104 546,000 21,000 NT**

A 7 0.0 10.8 <200,000 NT NT

A 10 NSt NS NS NS 2,500

B 4 0.0 11.0 290,000 NT NT

B 7 NS NS NS NT NT

B 10 NS NS NS NS 2,500

C 4 0.0 10.3 200,000 NT NT

C 7 22 9.8 212,000 28,000 1,100

C 10 NS NS NS NS 1,500
BG2 4 20.6 0.05 NT NT
BG2 7 132 9.0 NT NT
BG2 10 NS NS NS NS

* Estimated value using dilution method.
*#* NT = not tested at this location.
t+ NS = not sampled due to saturated moisture conditions at MP depth interval.
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Pressure Response During the Air Permeability Test
Carswell AFB, Texas

Table 3
Site ST14

Pressure Response in MP (inches of water)

Elapsed Location: MPA MPB MPC
Time (min) Depth (ft): 4 7 4 4 7
0* -0.05%* 0.00 -0.10 020 0.20
05 0.00 0.85 -0.30 0.15 0.20
1.0 0.10 2.20 -0.30 0.15 0.20
20 0.45 3.50 -0.35 030 0.25
30 0.75 455 -0.35 0.20 0.25
40 1.00 6.00 -0.40 0.55 035
50 1.40 720 -0.50 0.80 0.70
6.0 230 8.40 -0.50 1.05 1.10
7.0 -t - -0.50 140 135
8.0 275 9.40 -- 1.70 1.70
9.0 - - - 2.10 2.10
10.0 390 >10.00 - 225 225
12.0 4385 11.00 0.00 265 2.60
220 8.00 11.70 -0.30 3.10 3.05
37.0 9.70 12.20 -0.40 3.50 3.50
54.0 11.70 12.80 -- - -
92.0 12.20 13.00 +0.25 3.60 3.60
120.0 12.10 13.10 +0.25 3.60 3.65
152.0 12.10 13.10 +0.40 3.60 3.65

* Pressure readings taken prior to initiating field test (blower start up).

** Negative sign indicates vacuum pressure at MP.
+ Denotes no reading taken at this time.

320SA\AU38001\CWSTT-3
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A constant injection flow rate of 28 afcm and a screened interval thickness of
3.5 feet (5 feet bgs top of screen to 8.5 feet bgs to water level in vent well) were used
to calculate, a soil gas permeability of 26.4 and 30.8 darcy for the 10-foot radial
distance at 4 and 7 feet, respectively. The soil gas permeability for the 45-foot radial
distance at 4 and 7 feet is 94.2 and 93.4 darcy, respectively. An average of 61.2 darcy
was calculated for this site. The HyperVentilate® cards depicting these calculations
are in appendix D. This value is approximately one order of magnitude higher than
would be expected for the predominantly clayey soils at the site; however, the
presence of gravel throughout the soil profile and increasing sand content with
depth appears to have increased the average permeability at this site. A radius of
pressure influence of at least 45 feet was observed at all depths. Given the steady-
state pressure responses from 10 and 45 feet from the vent well, and assuming a
linear relationship, the estimated radius of influence for this site at 28 acfm appears

to be 60 feet.

Oxygen Influence

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW during pilot testing is the primary design parameter
for full-scale bioventing systems. Optimization of full-scale and multiple VW
systems requires pilot testing to determine the volume of soil that can be oxygenated
at the given flow rate and VW screen configuration.

Table 4 describes the change in soil gas oxygen levels that occurred during the
3.5-hour air injection test at the site, and the air injection period which extended ata
lower flow rate (24 acfm) for an additional 17 hours. The relatively brief (3.5 hours)
air injection period at 28 acfm produced changes in soil gas oxygen levels at a
distance of at least 45 feet from the central VW at both monitored depth intervals
and in MPA and MPC and at the one monitored depth interval in MPB. Significant
increases in the oxygen concentration were measured at each MP interval.
Considering measured pressure response, which is an indicator of long-term oxygen
transport, it is anticipated that the radius of influence for a long-term bioventing
system at this site will exceed 45 feet at all depths. Monitoring during the extended
pilot test at this site will better define the effective treatment radius.

In Situ Respiration Rates

In situ respiration testing was performed at site ST14 according to protocol
document procedures. Air was injected into the VW and MP screens MPA-4,
MPA-7, MPB-4, MPC-4, and MPC-7 for 16 hours at a rate of approximately 1 acfm
per screened interval to deliver oxygen to contaminated soils. At the end of the 16-
hour period, air injection ceased, and changes in soil gas composition were
monitored over time. Oxygen, TVH, and carbon dioxide were measured over a
period of 72 hours following the air injection period. The observed rates of oxygen
utilization were then used to estimate the aerobic fuel degradation rates at
site ST14. Figures 7 through 11 present the results of in sifu respiration testing at
the site, and Table 5 is a summary of the observed oxygen utilization rates.
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Table 4
Site ST14
Influence of Air Injection at Vent Well
on Monitoring Point Oxygen Levels

Carswell AFB, Texas
Distance '

MP from VW (ft) Depth (ft) Initial Oz (%) 02 (%)* Final Oz (%)**
A 10.0 4 32 18.0 194
A 10.0 7 0.0 17.9 204
A 10.0 10 NSt NS NS
B 20.0 4 0.0 123 17.7
B 20.0 7 NS NS NS
B 20.0 10 NS NS NS
C 450 4 0.0 1.3 11.1
C 450 7 0.0 20 12.7
C 45.0 10 NS NS NS

* Duration of air injection = 3.5 hours.
** Duration of air injection = 3.5 hours at 28 acfm, and 17 hours at 24 acfm.
+ NS = not sampled due to water levels at 8.5 feet bgs.
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Table 5
Site ST14
Oxygen Utilization Rates
Carswell AFB, Texas
Test O, Utilization*

Oz Loss* Duration Rate

MP (%) (min) (% min)
vw 135 300 0.045
MPA-4 120 750 0.016
MPA-7 18.0 450 0.040
MPB-4 11.25 450 0.025
MPC-7 16.0 400 0.040

* Values based on linear regression (Figures 7 through 11).
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An average 2.5-percent mixture of helium in air was injected during the 16-hour
injection period into the screened intervals of all the tested MPs and the VW, and
the loss of helium was measured for 72 hours following air injection. Because
helium is a conservative, inert gas, the change in helium concentrations over time
can be useful in determining if oxygen diffusion is responsible for a portion of the
oxygen lost from each MP. Figures 7 through 11 also compare oxygen utilization
and helium retention at each measuring point. Helium concentrations remained
relatively constant throughout the test, while oxygen levels steadily dropped to
below 1 percent after air injection ceased. Because the measured helium levels
remained relatively constant, and since all oxygen loss was observed at all points,
and because helium will diffuse approximately three times faster than oxygen, the
measured oxygen loss can be attributed primarily to bacterial respiration rather than
diffusion of faulty MP construction.

Calculations based on pilot test results indicate that, at site ST14, an estimated
959 to 9,886 milligrams (mg) of fuel per kilogram (kg) of soil can be degraded each
year. This value was calculated as described in the protocol document (Hinchee et
al., 1992) This value is the average of the fuel consumption rates calculated for
every point at which a respiration test was conducted. The air-filled porosities as
calculated for each sampling point ranged from 0.06 to 0.11 liters of air per kilogram
of soil. The point-specific fuel consumption rates were calculated using observed
oxygen utilization rates, estimated air-filled porosities, and a conservative ratio of
3.5 mg of oxygen consumed for every 1 mg of fuel biodegraded. Oxygen loss was
rapid and linear at every sampling point during approximately the initial
500 minutes of the in sifu respiration test. The oxygen utilization rates observed at
site ST14 ranged from 0.016 percent per minute (%;/min) to 0.045 % /min (Table 5),
demonstrating that hydrocarbon contamination is spread uniformly through the
pilot test area.

At all sampling points, the oxygen utilization rates appeared to decrease over
time (Figures 7 and 11). This apparent decrease has been observed at other fuel
spill sites where an oxygen source is in close proximity to contaminated soils.
Site ST14 is unpaved, and initial oxygen levels in the vent well, MPA-4, and MPC-7
ranged from 0.8 to 3.8 percent (Table 2), suggesting the potential for oxygen
diffusion from the surface. As oxygen is rapidly consumed by fuel-degrading
bacteria in deeper contaminated soils, the oxygen diffusion gradient between the
contaminated soil and the atmosphere becomes substantial. As a result, oxygen
begins to diffuse from the atmosphere into the contaminated soils. This inward
oxygen diffusion temporarily masks the actual bacterial oxygen uptake rates.
Because fuel biodegradation generally consume oxygen at a rate that exceeds
diffusion, the oxygen concentrations soon return to zero in contaminated soils once
supplied air is cut off.

Potential Air Emissions

Soil concentrations of BTEX compounds detected were less than 50 mg/kg;
however, the free product present at Site ST14 will continue to generate additional
VOCs (Table 1). Thus, the long-term potential for air emissions from full-scale
bioventing operations at this site is moderate. Initial emissions should be minimal
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because accumulated vapors will move slowly outward from the air injection point
and will be biodegraded as they move horizontally through the soil. The low
permeability clays near the surface provide a cover at the site which will also
encourage horizontal movements and increased biodegradation. During the air
permeability test, air was injected at 28 acfm. Hydrocarbon-analyzer air monitoring
of the breathing zone at the site for health and safety purposes did not indicate that
hydrocarbon concentrations had increased above 1 part per million volume (ppmv)

during the test.

RECOMMENDATIONS

Initial bioventing tests at this site indicate that oxygen had been depleted in the
contaminated soils, and that air injection is an effective method of stimulating
aerobic fuel biodegradation. It is recommended that air injection continue at this
site to determine the long-term radius of oxygen influence and the effect of time,
available nutrients, and changing temperatures on fuel biodegradation rates.

A 1-horsepower regenerative blower has been installed at the site for
continuous air injection. In December 1993, additional tests at the site should be
conducted to sample and analyze the soil gas and conduct a repeat respiration test.
If a bioventing system for a full-scale remediation of the site has not been installed
by June 1994, a final respiration test should be conducted, at which time soil and soil
gas samples can be collected from the site to determine the degree of remediation
achieved during the first year of in situ treatment. It is important to note that
without some form of free product removal, soils will be subject to recontamination
as groundwater levels rise.

Based on the results of this 1-year study, AFCEE will recommend one of two
options:

1. Upgrade the pilot-scale system, if necessary, and continue operation of the

bioventing system for full-scale remediation of the site. Evaluate the need

for integrating bioventing with free product recovery. AFCEE can assist the
base in obtaining regulatory approval for upgrading and continued operation.

2. If significant difficulties or poor results are encountered during bioventing at
this site, AFCEE may recommend removal of the blower system and proper
abandonment of the vent well and MPs.

'REFERENCES

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frandt. 1992. Test Plan
and Technical Protocol for a Field Treatability Test for Bioventing. Prepared
for USAF Center for Environmental Excellence. May.
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SECTION 1
INTRODUCTION

This document has been prepared by Engineering-Science, Inc. to support the
bioventing initiative contract awarded by the Air Force Center for Environmental
Excellence. The contract involves the conducting of bioventing pilot tests at 35 sites
on 23 Air Force bases across the United States.

At most sites, bioventing systems will be installed upon completion of the initial
bioventing pilot tests for the purpose of extended pilot testing. These systems will
operate for a 1-year period to provide further information as to the feasibility of the
technology at each site, and to provide interim remedial action.

This Operations and Maintenance Manual has been created for sites at which
regenerative or rotary-vane blowers have been installed for extended pilot testing.
Basic maintenance of these systems is the responsibility of the Air Force facility.
This manual is to be used by facility personnel to guide and assist them in operating
and maintaining the blower system. Section 2 provides a summary of the bioventing
system components installed. Section 3 of this document describes the blower
system. Section 4 details the maintenance requirements and provides maintenance
schedules. Section 5 describes the system monitoring that is required to forecast
system maintenance needs and to provide data for the extended pilot test. Blower
performance curves and relevant service information for regenerative blowers are
provided in Appendix A, and a data collection sheet is provided in Appendix B.

1-1
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SECTION 2
BLOWER SYSTEM CONFIGURATION SUMMARY

System Type (injection, extraction): Injection
Blower (regenerative, rotary vane): Regenerative
Blower Model: GAST® R4110N-50

Motor (Hp): 1

Inlet Vacuum Gauge (range): 0 - 60" of HO

Inlet Filter (part no.): AJ 134E

Outlet Temperature Gauge (range): 0-250°F

Outlet Pressure Gauge (range): 0 - 100" of H2O

Pressure Relief Valve Set @ (give unit of measure): 52" of H20O
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SECTION 3
BIOVENTING SYSTEM OPERATION

3.1 PRINCIPLE OF OPERATION

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to
enhance the supply of oxygen for in situ bioremediation. Either a pressure (air
injection) or vacuum (vapor extraction) blower unit is used to inject or withdraw air
into or from the soil, thereby supplying fresh air with approximately 20.8 percent
oxygen to the contaminated soils. Once oxygen is provided to the subsurface,
existing bacteria will proceed with the breakdown of fuel residuals.

At Carswell Air Force Base ST14 site an injection blower system has been
installed.

3.2 SYSTEM DESCRIPTION
3.2.1 Blower System

A regenerative blower (GAST® R1140N-50) powered by a 1-horsepower direct-
drive motor is the workhorse of the bioventing system. This blower is rated at a flow
rate of 92 standard cubic feet per minute (scfm) at a pressure of 51 inches of water ;
however, the actual performance of the blower will vary with changing site
conditions. As installed, the blower was producing an estimated flow rate of
15 actual cfm at a pressure of 48 inches of water. The system includes an air filter to
remove any particulates which are entrained in the air stream, and several valves
and monitoring gauges which are described in the next section. A schematic of the
blower system installed at Carswell Air Force Base is shown on the as-built
drawings. Corresponding blower performance curves, and relevant service
information are provided in Appendix A.

3.2.2 Monitoring Gauges

The bioventing system is equipped with vacuum and pressure gauges, and
temperature gauges. Gauges have been installed on the system at the following
locations: a vacuum gauge in the inlet piping and a pressure gauge in the outlet
piping. In addition, a temperature gauge is provided in the discharge piping. As-
built drawing, sheet number 1 shows the locations of the gauges installed on the
blower system at this site. Temperature gauges may be located at the inlet and
outlet of the blower system. These gauges are used to monitor the inlet and outlet
temperature to determine the change in temperature across the blower. For the

3-1
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Carswell AFB system, ambient air temperature should be used as an inlet
temperature gauge is not provided.
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SECTION 4
SYSTEM MAINTENANCE

Although the motor and blower are relatively maintenance free, periodic system
maintenance is required for proper operation and long life. Recommended
maintenance procedures and schedules are described in detail in the instruction
manuals included in Appendix A, and briefly summarized in this section.

Filter inspection must be performed with the system turned off. To re-start the
motor, open the manual air pressure release valve to protect the motor from
excessive strain, start motor, and slowly close the pressure release valve.

4.1 Blower/Motor

The blower and motor are relatively maintenance free and should not require
any periodic maintenance during the 1-year extended testing period. Both blower
and motor have sealed bearings and do not require lubrication.

42 AIR FILTER

To avoid damage caused by passing solids through the blower, an air filter has
been installed in-line before the blower. The filter element is paper and is
accompanied by a polyurethane foam prefilter. The filter should be checked weekly
for the first 2 months of operation. Again, a facility employee should determine the
best schedule for filter replacement. The polyurethane prefilters can be washed
with lukewarm water and a mild detergent. Paper filter elements should never be
washed, but should be disposed of and replaced as necessary. When the vacuum
drop across the filter is above 15 inches of water, a dirty filter element should be
suspected, and cleaning or replacement should be performed.

To remove the filter, loosen the three clamps or the wing nut, lift the metal top
off the air filter, and lift the air filter from the metal housing. Remove the
polyurethane prefilter (if applicable) and wash before replacing. When replacing
the filter, be careful that the rubber seals remain in place.

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca,
Ilinois. Their telephone number is (708) 773-1363. Additional filters can also be
obtained through Engineering-Science, Inc. in Denver, Colorado. The ES contacts
are Mr. Brian Blicker and Mr. John Hall and they can be reached at (303) 831-8100.
The filter model number is F-30P-150, and the number for the replacement element
is 30P. It is recommended that the base keep at least one spare air filter at the site;
four spare filters were supplied with the blower system.

4-1
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4.3 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for this system. During
the initial months of operation more frequent monitoring is recommended to ensure
that any startup problems are quickly corrected. A daily drive-by inspection is
recommended during the initial 2 weeks of operation to ensure that the blower
system is still operating with no unusual sounds. Data collection sheet that can be
used to record maintenance activities is included in Appendix B.

Maintenance Item Maintenance Frequency
Filter Check once per month, wash or replace

as necessary (see Section 4.2).

4.4 MAJOR REPAIRS

Blowers systems are very reliable when properly maintained. Occasionally, a
motor or blower will develop a serious problem. If a blower system fails to start,
and a qualified electrician verifies that power is available at the blower or starter,
the Engineering-Science, Inc. site manager Mr. Brian Vanderglas should be called
at (512) 467-6200. ES is responsible for major repairs during the first year of

operation.
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SECTION 5
SYSTEM MONITORING

5.1 BLOWER PERFORMANCE MONITORING

To monitor the blower performance, vacuum, pressure, and temperature will be
measured. These data should be recorded weekly on a data collection sheet
(provided in Appendix B). All measurements should be taken at the same time
while the system is running. Because the system is loud, hearing protection should
be worn at all times.

5.1.1 Vacuum/Pressure

With hearing protection in place, open the blower enclosure and record all
vacuum and pressure readings directly from the gauges (in inches of water). Record
the measurements on a data collection sheet (Appendix B).

5.1.2 Flow Rate

The flow rate through the vent well and soils can be calculated when the inlet
vacuum and outlet pressure of the blower are known. This pressure change across
the blower (vacuum + pressure) can be compared to the performance curves for the
blower in Appendix A to determine the approximate flow rate.

5.1.3 Temperature

With hearing protection in place, open the blower enclosure and record the
temperature readings directly from the gauge in degrees Fahrenheit (°F). Record
the measurement on a data collection sheet (provided in Appendix B). The
temperature change can be converted to degrees Celsius (°C) using the formula °C=
(°F-32) X 5/9.

5.3 MONITORING SCHEDULE

The following monitoring schedule is recommended for this system. During the
initial months of operation, more frequent monitoring is recommended to ensure
that any start up problems are quickly corrected. Data collection sheets have been
provided to assist your data collection and are included in Appendix B.

5-1
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Monitoring Item Monitoring Frequency l
Vacuum/Pressure Daily during first week, then once per week. '
Temperature Daily during first week, then once per week. l
I
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REGENERATIVE BLOWER INFORMATION




Post Office Box 97 ;
Benton Harbor, Michilgan 49023-0097
Ph: 616/926-6171

Fax: 616/925-8288

Maintenance Instructions for Gast
Standard Regenerative Blowers

N

S,

For original equipment manufacturers
special models, consult your local distributor

_Gast Rebuilding Centers

Gast Mfg. Corp. Gast Mfg Corp. Brenner Fledlor. & Assoc.  Walnbee, Limited

2550 Meadowbrook Rd. 505 Washington Avenue 13824 Bentley Place 121 City View Drive

Benton Harbor MI. 49022 Carlstadt, N. J. 07072 Corltos, CA. 90701 Toronto, Ont. Canada MW 5A9
Ph: 616/926-6171 Ph: 201/933-8484 Ph: 213/404-2721 Ph: 416/243-1900

Fax: 616/925-8288 Fax: 201/933-5545 Fax: 213/404-7975 Fax: 416/243-2336

Wainbeeo, Umited Gast Mfg. Co. Umited. Japan Machinery Co. Lid.
— 215 Brunswick Drive Hallfax Rd, Cressex Estate Central PO Box 1451

Poinle Clalre, P.Q. Canada H9R 4R7 High Wycombe, Bucks HP12 3SN Tokyo 100-91 Japan

Ph: 514/697-8810 Ph. 44 494 523571 Ph:  813/3573-5421

Fax: 514/697-3070 Fax: 44 494 436588 Fax: 813/3571-7865
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designed to supply up to
420 c¢fm {714m 3/hr]),
7 in Hg/224 mbar (90° H,0) or === RATI0K50

4 psi/249 mbar {100" H,0]

The Gast reputation for quality and customer sat-
isfaction is renowned throughout the world. Since
1921 we have been supplying air moving prod-
ucts that have set the industry standard of excel-
lence. Our regenerative blowers for soil vapor
extraction are no exception. Designed to exiract
vapors from comtaminated soils, these models are
used in conjunction with site-supplied special fit-
1ers which clean the comtaminants before venting
them 1o the atmosphere. Since this process can
take momths or even years, Gast environmental
blowers are a parfect solution; the only wearing
part is the bearing, which is rated for up to
25,000 fiours of service. Also, each of our motor-
mounted models comes with a Class 1 Group D
explosion-proof motor as a standard feature.
Combining this quality with the strongest wartanty
in the business and a vast national and inferna-

" fional distributior. network providing product and
technical support, we think youTl find our special
Gast Regenair® blowers to be the right choice for
your soil vapor extraction needs.

MODEL R4 SERIES

48" H,0 MAX. VAG, 51" H,0 MAX. PRESSURE
92 CFM OPEN FLOW

MODEL R5 SERIES

60" H,0 MAX_VAC,, 65" H,0 MAX PRESSURE
160 CFM OPEN FLOW

MODEL R6 SERIES

70" H,0 MAX. VAG, 75" H,0 MAX. PRESSURE
215 CFM OPEN FLOW

MODEL RGP SERIES
85" H,0 MAX. VAC,, 100" H,0 MAX_ PRESSURE
280 GFM OPEN FLOW

MODEL R7 SERIES
90° H,0 MAX. VAC., 90" H,0 MAX_PRESSURE
420 CFM OPEN FLOW

PRODLUICT FEATURES

« Bxplosion-proof motors UL (class 1, group D)
* Sealed air stream

* Rugged construction

= Low maintenance

Product Dimensions Metric [mm) US. Imperial (inches)
Mode! A B ¢ D E F &€ H I J K L M N
157 43 389 95 72 316 313 50 101 225 227 254 293 175t
618 168 15.30 375 285 1244 1231 198 396 886 893 10.00 11.73 638 ¥
RA3I0PS0 157 43 356 95 72 316 33 S0 101 225 227 254 203 175 1
618 168 1403 3.75 284 1244 1231 198 396 8.86 8.93 10.00 11.73 688
B5125050 178 46 445 114 91 361 344 60 121 260 262 298 350 73
700 182 1750 450 358 1422 1356 238 475 1025 10.31 1175 i378 681 59
B5325R50 178 46 423 114 91 361 344 60 121 260 262 298 350 183
700 182 1666 450 358 14.22 1356 2.38 475 1025 10.31 1175 13.78 719 g
6130050 197 49 51 140 98 404 389 62 125 289 290 329 391 27
775 194 2013 550 3.85 15.80 1530 246 492 1138 11.42 12.95 1538 856 52
REPISSNG50 248 80 602 140 137 438 428 64 127 - 290 325 463 257
977 345 237 551 539 1725 1687 250 500 - 1142 1287 1821 1042
REPISSRS0 248 80 554 140 137 438 428 64 127 -~ 290 325. 463 257 13
977 315 2180 551 539 1725 1687 250 500 - 1142 1280 18211012
ETI0RSO 274 92 577 216 212 545 457 100 200 - 375 410 509 257
1079 364 2272 850 833 2146 18.00 394 788 - 1476 1614 20021012 56

Hufice: Specifications subject to change without notice.

More models may bé available — please consult factory
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Product Specifications
Madel Hz Muor Specs Full Loed HP  EPM  MaxVac  MaxPressure  MaxFlow Net Wt
Number Amps WO mbar CHQ ombr cw wh  Bbs by
py—— 50 110/220240601° 9275245 U6 280 @ & 3 % @ @ o,
60 115208230601 146265 10 3450 48 120 51 127 92 156 |
— 50 290/380-603° 32716 05 280 % & & 8 m @B o
60 208230/450603* 3433/165 10 3450 48 120 51 17 @ 15
R51250.50 60 115/230-604 25125 20 3450 60 149 55 137 160 212 T 8
— 50 190220/380415503 5044/2526 15 w0 4 W7 S0 15 W 2 .,
60  208230/460503 BOE6/28 20 3450 60 140 65 162 160 272
50 220240501 147135 25 2850 65 162 75 . 187 182 409 ._
RG130G-50 60 23060-1 163 30 3450 70 74 60 19 25 265 = 5
50 22024050 208191 20 2850 65 162 80 193 235 299 4
REP155¢-50 60 230604 29.9 55 450 85 22 o5 237 280 a9 W
50 190220/380415503 o1 /I4558 45 2850 65 162 80 199 232 294
, FGF355R-ED 60  208230/460603 20-18/0 60 3450 8 212 100 240 200 47 0 1
— 50 1902203045503 20818910485 8 2850 72 W9 80 199 B0 5B .
an 60 208-230/460-60-3 96.524/12 10 3450 90 224 90 224 420 714 S

~Models have actomatic reset thermal peotection.

Praduct Performance
(Metric/U.S. Imperial]

UTE: These units with explosion-proof motors are
designed specificalty for qualified 0EMs in the sodl vapor
extraction industry. They are not intended to be applied
for other uses without written acknowledgrment frorm an
anthorized employee of Gast Manufacturing
Corporation.
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\ N
(models m-/m:

(Modsls R&-RT) 8
1 Only
! ‘ only
STOCK MODELS
Part Name R1 R2 R3 R4 R5 RS R6P R6PP/R6PS R7
#1 Cover AJI0IA | AJIOIB AJ101C__[AJI0ID AJIOIEQ [AJIBIF_ [AJIOIK | (2JAJIOIKA | AJIDIG
#2 Stopnut BC187 | BC187 BC181 BC181 BC181 BC181 BC181 (BC182 |
#3 impeller AJI02A AJ102BQ AJ102C AJ102D AJI102E AJID2FR | AJ102K (2)AJI02KA | AJID2GA
#4 Squore Key AH212C | AH212 ABI136A _ |AB134D AB136 AB136 | AB13% (2)AB136 | AC628
: [ #5Shim Spacer (s)_ AJ132 AES856-3 | AJ109 AJ109 AJ109 AJI16A | AJT16A AJI16A AJ110
! #6 Retalning Ring AJ145 AJ145 AJ149 AJ149
#7 Housling AJI103A AJ103BQ AJ103C AJI03DR AJI03E AJI103F AJ103K AJI03KD AJI03GA
#8 Muftler Box AJ104E AJ104F
#9 Spring AJI113DR AJ113DQ |AJ113FQ [AJII3FQ AI3G
#10A Foom (AAJ112A ] (A)AJ112B | (HAJ112C [(4)AJ112DS | (4)AITI2ER [(SYAITI2F] (B)AJ112K] (8)AJ112GA
#10B Foom (2)AJ112BQ! (AJ112CQ (2)AI112DR (DAJII2EQ
#11 Muffier Extension/
\ Adapter Plate  AJ10&H AJIOABQ | AJIDSCQ [AJI0ADQ AJIDAEQ TAJINAFQ | AJIR4AK AJIQAGA
; Shim Kit K396 X396 X395
! MOTOR CHART
|
REGENAIR MOTOR SPECIFICATIONS
\ MODEL MOTOR 60 HZ 50 HZ
! NUMBER NUMBER VOLTS VOLTS PHASE No lubrication needed at start up.

! . Bearings lubricated at factory.

* Motor Is equipped with alemite fitting.
Clean tip of fiting and apply grecse gun.
Use 1to 2 strokes of high quality ball
bearing grease.

- Gy I N G 0 R B A BN m e

' Consslency  Type Typical
Grecse
Medium Uthium Shell Dollum R
Hours of service Suggesied Relube
peryear Interval
5.000 Jyears
Continual NomalApplication 1 year l
: Seasonal service motor 1 year beginning
% Idle for 6 months or more of season
' 6 months
Continuous-high amblents,
dirly or moist applications.

JD1100 208-230/460 220/380-415 3

R6PP/R6PS3110M
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All performance figures relate to stock models. A few high
pressure units may be avaliable. Consult your local distributor.

Regenalr PRESSURE Maximum
Model ‘ Pressure
Number 0"H20 20"H20 . 40°H20  60°H20 80"H20  100°H20 “H20°*

26 14 N 28

Regenair VACUUM Maximum
Model Vacuum
Number 0"H20 20"HoO  40°H20  60°H20 80"H20 "H 0"

R3105-12

R6125-2

R6P3S5A - 280 240 210 17 100 86

SREABMIAIINANIALIALY

. £32 2 A.x:
ROPP3TIOM

*This nhumber indicates the maximum static pressure ditferential recommended (with cooling air shill
flowing through unit). In general, units Thp orless can be dead headed. Check with localrepresentative
or distributor o verify which models apply.

Operation of the blower above the recommended maximum duty will cause premature faliure due to
the bulld up of heat damaging the components.

Performance data was determined under the following conditions:

1) Unlt In a temperature stable condition.

2) Test condiltions: Inlet air density at 0.075ibs. per cubic foot. (200C{68CF}. 29.92in. Hg{14.7PSIAD).

3) Nomal performance variations on the resistance curve within +/- 10% of supplled data can be
expected.

4) Specifications subject to change without notice.

5) All performance ot 60Hz operation.

W




70-6100
F2-205/8/92

Post Office Box 97 AK811 Rev.E

Benton Harbor, Ml. 49023-0097
Ph: 616/926-6171
Fax: 6]6/925-8.288

INSTALLATION
AND OPERATING
INSTRUCTIONS
FOR GAST
HAZARDOUS
DUTY REGENAIR
BLOWERS

3¢
Gast Authorized Service Facilities are Located in the locations listed below

Gast Manufocluring Corporation  Gast Manufacturing Corporation

505 Washington Avenue 2550 Meadowbrook Rood

Caristadt, N. J. 07072 Benton Harbor, MI. 49022

Ph: 201/933-8484 Ph: 616/926-6171

Fax: 201/933-5545 Fax: 616/925-8288
Brenner Fledier & Associates  Wainbee Limited Wainbee Limited Japan Machinery Gast Manutacturing Co. Lid.
13824 Bentiey Piace 215 Brunswick Bivd. 5789 Coopers Ave. Central PO Box 1451  Hallfax Road, Cressex Estate
Cerritos, CA. 90701 Pointe Clalre, Quebec  )Misdssauga, Ontarlo Toyko 100-91, Japan  High Wycombe, Bucks HP12 JSl
Ph: 213/404-2721 Canada H9R 4R7 Cancda L4Z 356 Ph: 813 3573-5421 England
Ph: 800/843-5558 Ph: 514/697-8810 Ph: 416/243-1900  Fax: 8133571-7896  Ph: 44494523571

Fax: 213/404-7975 Fax: 514/-697-3070  fax: 416/243-2336 Fax: 44 494 436588 I




Safety :

A Thisis the safety alert symbol. Whenyou see this symbol, personal injury is possible. The degree of injury is shown by the following
signal words:
DANGER: Severe injury or death will occur if hazard s ignored.
WARNING: Severe injury of death can occur if hazard is ignored.
CAUTION: Minor injury of property damage can occur of hazard is ignored.
Review the following information carefully before operating.

General Information

A DANGER: Do not pump flammable or explosive gases or operate in an atmosphere containing them. Ambient temperature
for nommal operation should not exceed 40 degrees C (105 degrees F). For higher ambient operation, consult the factory.
Blower performance is reduced by the lower atmospheric pressure of high altitudes. if it applies to this unit, consult a Gast
distributor or the factory for details.

Installation

AWARN!NG: Electric Shock can resutt from bad wiring. Wiring must conform to all required safety codes and be installed by a
qualified person.
Grounding is required.
The Gast Regenair blower can be instalied in any position. The flow of cooling air over the blower and motor must not be
blocked.
PLUMBING - The threaded pipe ports are designed as connection ports only and will not support the plurbing. Be sure fo use
the same of larger size pipe and fittings fo prevent air flow restriction and over-heating of the blower. Wheninstalling plumbing,
be sure to use a small amount of pipe thread lubricant. This protects the threadsin the aluminum blower housing. Dirt andchips,
often found in new plumbing. should not be allowed to enter the blower.
NOISE - To reduce noise and vibration, the unit should be mounted on a solid surface that will not increase sound. The use of
shock mounts or vibration isolation material isrecommended. Iif needed, inlet or discharge noise canbe reduced by attaching
muffler assomblies (see accessories).
ROTATION - The Gast Regenair blower should only rotate clockwise as viewed from the electric motor side. This is marked with
an arrow in the casting. Proper rotation can be confirmed by checking air flow at the IN and OUT ports. On blowers powered
by a three phase motor, rotation is reversed by changing any two of the thee power wires.

. Operdtion '

%WARNING; Solid or liquid material exiting the blower or piping can cause eye damage of skin cuts. Keep away from air stream.
CAUTION: Attach blower to solid surface before starting. Prevent injury or damage from unit movement.
Air containing solid particles or liquid must pass through a fiter before entering the blower (see accessories list for fitter
suggestions). Blowers must have mufflers, filters, other accessories and all piping atfached before starting. Any foreignmaterial
passing through the blower may cause internal damage.

A CAUTION: Cutlet piping can bum skin. Guard or limit occess.
Mark *CAUTION Hot surface. Can cause burns.”
Airtemperature increases when passing through the blower. When runat duties above 50in. HyO. metal pipe may be required
for hot exhaust air.
The blower must not be operated above the limits for continuous duty. *Standard’ R1. R2. R3 and R4 can operate continuously
with not air flowing through the blower. Other units can only be run at the rating shown on the model number lkabel. Do not
close off inlet (for vacuum) or exhaust (for pressure) to reduce extra air flow. This could cause added heat and motor load.
ACCESSORIES - Gast pressure gauges AJ496 or AE133 and vacuum gauges AJ497 or AE134 show blower duty. The Gast
pressurefvacuum relief valve, AG258, will limit the operating duty by admitting or relieving air. It also allows full flow through
the blower when the relief valve closes.

. Servicing

AWARNING: Disconnect electiic power before servicing. Be sure rotating parts have stopped. Electric shock or severe cuts can
result. Inlet and exhaust fillers need occasional cleaning or replacement of the elements. Failure to do so will result in more
pressure drop, reduced air flow and holter operation. The outside of the unit requires cleaning of dust and dit. The inside of
the blower also may need cleaning lo remove material coating the impeller and housing. If not done, the buildup can cause
vibration, hotter operation and reduced flow. Noise absorbing foam in the mufflers may need replacement.
KEEP THIS INFORMATION WITH THE BLOWER. REFER TO IT FOR SAFE INSTALLATION, OPERATION OR SERVICE.
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‘OPERATING AND MAINTENANCE INSTRUCTIONS

SAFETY
This is the safety alert symbol. When you see this symbol
personal injury is possible. The degree of injury is shown
“y the following signal words:

1 DANGER Severemplryordeathmlloccurxfhazardxs

ignored.

A WARNING Severe injury or death can occur if hazard is

‘gnored.
CAUTION Minor injury or property damage can occunf
hazard is ignored.

Review the following information carefully before oper-
ating.

GENERAL INFORMATION

This instruction applies to the following models ONLY:
R3105N-50, R4110N-50, R4310P-50, R4P115N-50,
R5125Q-50, R5325R-50, R6130Q-50, R6P155Q-50,
R6350R-50, R6P355R-50 and R7100R-50. Theseblowers
are intended for use in Soil Vapor Extraction Systems.
Theblowers are sealed at the factory for very low leakage.
They are powered with 2 U.L. listed electric motor Class
1 Div. 1 Group D motors for Hazardous Duty locations.
Ambient temperature for normal full load operation
should not exceed 40° C (105° F). For higher ambient
operation, contact the factory.

Gast Manufacturing Corperation may offer general ap-
plication guidance: however, suitability of the particular
blower and/or accessories is ultimately the responsibil-
ity of the user, not the manufacturer of the blower.

INSTALLATION

DANGER Models R5325R-50, R6130Q-50, R6350R-50,
R5125Q-50, R6P155Q-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Connect-
ing this protection to the proper control circuitry is
mandated by UL674 and NEC501. Failure to do so could/
may result in a EXPLOSION. See pages 3 and 4 for
recommended wiring schematic for these models.

WARNING Electric shock canresult from bad wiring. A
gualified person must install all wiring, conforming to
all required safety codes. Grounding is necessary.

WARNING This blower is intended for use on soil vapor

_ extraction equipment. Any otherusemust be approved in

writing by Gast Manufacturing. Corp. Install thisblower
m any mounting position. Do not block the flow of
cooling air over the blower and motor.

PLUMBING - Use the threaded pipe ports for connection
d>nly. They will not support the plumbing. Besure to use
the same or larger size pipe to prevent air flow restriction
ind overheating of the blower. When installing fittings,

e sure to use pipe thread sealant. This protects the

threadsin the blower housing and preventsleakage. Dirt

. and chips are often found in new plumbing. Do notallow

‘hem to enter the blower.

A

NOISE - Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
We suggest the use of shock mounts or vibration isolation
material for mounting.

ROTATION - The Gast Regenair Blower should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
Confirm the proper rotation by checking air flowat the IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires.

OPERATION
WARNING Solid or liguid material exiting the blower
or piping can cause eye damage or skin cuts. Keep away
from air stream.

A WARNING - Gast Manufacturing Corporation will not

knowingly specify, design or build any blower for instal-
lation in a hazardous, combustible or explosive location
without a motor conforming to the proper NEMA or U. L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applications or
where local state and/ or Federal codes specify the use of
explosion-proof motors (as defined by the National Elec-
tric Code, Articles 100,500 ¢1990).

CAUTION Attach blower to solid surface before start-
ing to prevent injury or damage from unit movement. Air
containing solid particles or liquid must pass through a

filter before entering the blower. Blowers must have--

filters, other accessories and all piping attached before
starting. Any foreign material passing through theblower
may cause internal damage to the blower.

CAUTION Outlet piping can burn skin. Guard or limit
access. Mark “CAUTION Hot Surface. Can Cause Burns”.
Air temperature increases when passing through the
blower. When runatdutiesabove 50in. H)O metal pipe
may berequired for hotexhaustair. The blower must not
be operated above the limits for continuous duty. Only
models R3105N-50, R4110N-50 and R4310P-50 can be
operated continuously with no air flowing through the
blower. Other units can only be run at the rating shown
on the model number label. Do not Close off inlet (for
vacuum) to reduce extra air flow. This will cause added
heat and motor load. Blower exhaust air in excess of
230°F indicates operation in excess of rating which can
cause the blower to fail.

ACCESSORIES...Gast pressuregauge AJ496and vacuum
gauges AJ497 or AE134 show blower duty. The Gast
pressure/vacuum relief valve, AG258, will limit the op-
erating duty by admitting or relieving air. Italso allows
full flow through the blower when the relief valve closes.

' -
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SERVICING

. A WARNING To retain their sealed construction they

should be serviced by Gast authorized service centers
ONLY. These models are sealed at the factory for very
low leakage. -

WARNING  Turn off electric power before removing
blower from service. Be surerotating parts have stopped.
Electric shock or severe cuts canresult. Inletand exhaust
filters attached to the blower may need cleaning or re-
placement of the elements. Failure to do so will resultin
more pressure drop, reduced air flow and hotter opera-

tion of the blower. The outside of the unit requires clean-
ing of dust and dirt. The inside of the blower also may
need cleaning to remove foreign material coating the
impeller and housing. This should be done at a Gast
Authorized Service Center. Thisbuildup can cause vibra-
tion, failure of the motor to operate or reduced flow.

KEEP THIS INFORMATION WITH THIS BLOWER.
REFER TO IT FOR SAFE INSTALLATION,
OPERATION OR SERVICE.

MOTOR WIRING DIAGRAM FOR R4110N-50 & R3105N-50

UNGROUNDED LNE  py

I

- —' 2
)MTE VaL?THAE ™

FadR3

PrSUATE

>>u WARNING
THS MOTOR IS THERMALLY
PROTECTED AND WLL
VOLTAGE
LNE  AUTOMATICALLY RESTART
"WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

MOTORS WIRING DIAGRAM FOR R4310P-50

006
o

LOW VOLTAGE

TO REVERSE ROTATION,
INTERCHANGE THE
EXTERNAL CONNECTIONS
TO ANY TWO LEADS,

©Ee

566
799

HGH VOLTAGE

>>u WARNING
THS MOTOR IS THERMALLY
PROTECTED AND WLL
AUTOMATICALLY RESTART
WHEN PROTECTOR RESETS.
ALWAYS DISCONNECT POWER
SUPPLY BEFORE SERVIONG.

L4

MOTORS WIRING DIAGRAM FOR
R5325R-50, R6350R-50, R6P355R-50, & R7100R-50

THERMOSTATS (TO
CQUSTOMER CONTROL

aRCITY

TO REVERSE ROTATION. 3

1AW %%
$9% | 596
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MOTOR WIRING DIAGRAM FOR R5125Q0-50 & R4P115N-50

4 — 1 - LINE

" »

5 LINE s

s—/ . 4 N LINE

20— 2

[ * '

8 LINE S~eeeu-m-PINSILATE

‘———/. 3 -—

= THERMOSTAT —————THERMOSTAT

THERMOSTAT THERMOSTAT

LOW VOLTAGE HIGH VOLTAGE

» R5125Q-50 BLOWERS PRODUCED AFTER SEPTEMBER 1992 (SER. NO. 0952)
DO NOT HAVE MOTOR LEADS 5 & 8.

MOTOR WIRING DIAGRAM FOR R6130Q-50 & R6P155Q-50

e . LNE
CONNECT THERMOSTAT Té * Lne
TO MOTOR PROTECTION
ARCUIT s THERMOSTAT
———THERMOSTAT

CONNECTION FOR THERMOSTAT MOTOR PROTECTION

L1

AUX, POWER MOTOR
CRCOUT
SToP START

L2 MOMENTARY CONTACT
CONTACTOR
UNGROUNDED (:o’;_CT THERMOSTAT
. 4-1\_ LEAD THERMOSTAT

3 cotacrs

1111

TERMOSTATS TO BE CONNECTED IN SERIES WITH
CONTROL AS SHOWN. MOTOR FURNISHED WITH
AUTOMATIC THERMOSTATS RATED A.L. 115-600V. 720VA

AK3H rev. E
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REGENAIR Accessories

Inline Filters (for vacuum)
@ B . e

Inlet Filters (for pressure units only)

.I

R1-R3 R4-R7 -——t::i\
R&P ®
Model R4, RS SDRS, SDRS
Number RI&R2 R3 &SDR4 R&PP,RSPS  R7 Ré, SDRS
Model R4, RS SDRS, R&P
Port # AVAD AVAOC  AG337 ANSIG  ANSIH Number R1&R2 R3 &SDR4 REPP, REPS R7
DimA 825 825 11.75° 8.00° 16.25°
DimB 8.875 8875 475 10.25° FIAKS Port # AJI26B  AN26C AG338 AJI26F  AN26G
DimC VFPT YVARPT YVY2ZMPT_ 21/2MPT 3*MPT DmA 6.00° 6.00° 10.63° 10.63° __10.00°
DimD - - VIZFPT  2VY2MPT 3 MPT DimB 462" 712 481" 481" 1312
DimE - - 2.38 5.50 18.50 DimC 1" MPT TYAMPT _ VV/2ZFPT 2 FPT 212 MPT
Replacement Replacement
Eloment  AVA&9 AVA48Q AG340 AN3SG AN3ISC Element AJI134B  AJ134C AG340 AG340 AJI35A
MPT = Male Pipe Thread All are heavy duty for high amounts of particulates.
FPT= Female Pipe Thread Inlet filters for REGENAIR blowers are drip-proof
Mufflers when mounted as shown.
1
® .
_ ; Pressure-Vacuum Gauge [
I | i
— Pressure Gauge. Part #AJ496, 2 5/8° Diameter, 1/4°
= @ NPT, 0-60 Inches H,O and 0-150 mbar
- p— Pressure Gauge, Part #AE133A, 2 5/8* Diameter, 1/4°
todol DR 4° " Rep NPT, 0-200 inches H, O and 0-500 mbar
Number R2 R3 &SDRS®  R&PP,R&PS  R7
Vacuum Gauge, Part # #AJ497, 2 5/8° Diometer,
Part # AJI21B _ANIC  AN2ID ANAF __ ANAG 1/4" NPT, 0-60 Inches H2 0 and 0-150 mbar
Dim. A 746 _ 7.94" 12.75% 17.05 17.44%
Dim. B 238" 262 325° 363 425 . .
Dim.C NPT 1V4NPT 11/ZNPT 2 NPT 2 1/2Z NPT Vacuum Gauge, Part #AE134, 2 5/8°, Diameter, 1/4
NPT. 0-160 inches H20 and 0-400 mbar
* For Inlet Only
** Approximately
Fittings
Plpe Ske 1 114 1172 ? 21/
Tee BAA1S _ RA43] BA432  BA433 BA434 Relief Valve
Common
Ebow BA220 _BA244 BAZ0  BA247  BA24S Pressure/Vacuum Rellef Valve
Ni 09 BA783  BAB10 BAS13 4
P ————BAIS2 BAB Part #AG258, 1 1/2° NPT,
gl;:pe Hose Adjustable 30-170 Inches H5O.
b ANZA  AMI7B - - -
Hose 1.D. 1.25 1.25 - - - 200 CPM maximum
Metal Male
Pipe Hose Silencer for Rellef Valve, Part
Barb AJII7ZD ANPE . ANTZC ANIZ7G AJNH #AJ121D
Hose 1.D. 1.00 125 1.50 2.50 300
R4, RS RS, SDRS
. . Model SDR4 R6P
Horizontal Swmg Type Number Rl R2 R3 &SDRS R6PP, REPS R7
Check Valve . 8 AN AR "
¢ DimA__ 357 419 450 5.25 8
DimB__ 2.3 2.59 294 3.82 5.07
Dim.C T NPT TY&A&NPT TVZNPT 2NPT . 21/Z NPT




APPENDIX B
DATA COLLECTION SHEET
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Appendix B

Geologic Boring Logs
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Appendix C

Chain-of-Custody Forms
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Appendix D

HyperVentilate® Air Permeability
Calculation Cards




HyperVentilate® 1991

DATA FROM 7 FOOT DEPTH INTERVAL

Air Permeability Test - Data Analysis (cont.)

Air Permeability Test - Data Analysis (cont.)

® Exbrodl —y - ) - i = Je
€50 . . . . . .
ronitoring points {min} ({nH20) (min) ({inH20) {min) ({nH20)
0 0
Enter measured — 3 S5
@ times and gauge 1 1
yacuums 2 2
(3) Enter (optional): i ;
a) flowrate 5 5
,_ (SCFM 6 7
& 1) screened interval 8 8
thickness 12 . 9
t Cclear ) clear
k=|30.8204 |darcy (&) k=|93.3873
"’C‘“”“h"e“"J k=|13.7283 |darcy (B)  k=[86.9432

® Babrdal —, o ) =[_# Jao = Ja
esS 0 . . ) . .
amitoring points (i) _(H20) min)  (in H20) (min)  (in H20)
g| 940|C 9
| Entermeasured — 2| 1100 10
| (2) tines and gauge 22| 1170 12
vacuurns 37| 1220 22
(3) Enter (optional) 54| 1280 37
92| 1300 92
| ) flovmate 120/ 13.10 120
(SCFM 152 13.10 152
b) screened interval
thickness
[35 ] Cclear ) clear clear
k= [308204 |darcy (&)  k=[93.3873 |darcy (&) k= darcy (&)
—>Calculate<- | 1137283 |darcy B)  k=86.9432 |darcy B) k= darcy (B)




: DATA FROM 4 FOOT DEPTH INTERVAL
HyperVentilate®© 1991

Air Permeability Test - Data Analysis (cont.)
Enterradial __, r- 0 I= (£ = @

distances of . - | . . -
yonitoring points _ (i) @H20) - Guin) _(nH2O) @uin)  (in H20)

Enter measured —s
@ times and gauge
vacuums
@ Enter (optional):
a) flowrate

(SCFM

b) screened interval
thickness 10

[35 le clear

k= [26.4048 94.2263
-->Calcula ) k= |2 35569 90.7041

® AL AW~ hO

WU e N = O

-5 Jo

(D distances of

monitoring points (min)8 {in H20) (min]'8 (in H20) (min) ({in H2O)
Enter measured — 10 9
@ tirmes and gauge 12 10
vacuums 22 12
37 22
te i :
(3) Enter (optional) = o
3) flowrate 92 Q2
(SCFM 120 120
b) screened interval 152 152
thickness
[s5 Je =
k=[26.4048 |darcy (&)  k=[94.2263 darcy (A)
'D’Cal"’“h"e("J k=|2.35562 |darcy (B) k=90.7041 darcy (B)

Explanation & Statistics }| AP8 |

\--------
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BIOVENTING PILOT TEST LABORATORY RESULTS

SITE ST14, FUEL LOADING AREA
CARSWELL AFB, TEXAS

Initial bioventing tests were completed at site ST14 at Carswell Air Force Base
(AFB), Texas, during the period May 24, 1993 through June 17, 1993, followed by
soil sampling to delineate the extent of contamination of soils at the site. The
purpose of this report is to present the analytical results for samples collected during
these activities and to provide comments and observations related to the analytical
data which may be pertinent to the investigation.

PILOT TEST AND SOILS INVESTIGATION

Soil borings were drilled at twenty-seven locations at the site. In addition to soil
borings for sampling only, these borings included the vent well and monitoring
points for the pilot test, and locations of vent wells constructed for the full scale
bioventing system. The location and types of borings are presented in Figure 1
along with the location of existing monitoring wells.

One or two samples were collected from each boring, for a total of thirty-two
soil samples plus two field duplicates. The results of sample analyses are
summarized in Table 1 and Table 2. The laboratory reports are presented in the
appendix. The sample identifier includes the depth of the 1 foot interval from which
the sample was collected (for example, SB2:7-8 is a sample from soil boring 2 at the
7- to 8-foot-depth interval).

REVIEW OF ANALYTICAL RESULTS

Soil samples were sent to NDRC Laboratories, Inc., Richardson, Texas, for
analysis. The soils were analyzed for benzene, toluene, ethyl benzene, xylene
(BTEX, EPA method 5030/8020), total petroleum hydrocarbons (TPH, EPA
3550/418.1), phosphorus (EPA 3051/6010), total solids (EPA 160.3), total Kjeldahl
nitrogen (TKN, EPA 351.3), pH (EPA 9045), alkalinity (EPA 310.1), moisture
(ASTM method D2216), and gradation (ASTM D421/D422). In addition to these
analysis, the laboratory quality control program included method/prep blanks,
matrix spike and matrix spike duplicate recovery and relative percent difference,
surrogate recoveries, laboratory duplicates, and laboratory spike recoveries.
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The laboratory analytical reports and quality control reports were examined for
comparison to quality assurance criteria described in the applicable method.
Holding times, blank contamination, precision, accuracy, representativeness,
comparability, and completeness were all in compliance except for the holding time
for sample VW1:5-6. This sample was 1 day beyond the holding time at the time of
the analysis for total solids. Sample results for VW1:5-6 total solids should be
considered estimated. All other data provided by the laboratory meet the quality
assurance criteria.
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Appendix




9306090 Eng. Science

AIR TOXICS LTD.

SAMPLE NAME: ST14-VW
ID#: 9306090-01A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 2.1 6.6 Not Detected Not Detected
Toluene 2.1 7.7 Not Detected Not Detected
Ethyl Benzene 2.1 8.9 6.4 27
Total Xylenes 2.1 8.9 19 81

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

- Amount
| (ppmv) (uG/L)

Compound
23000 140000

TPH*

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

Page 2




9306090 Eng. Science

AIR TOXICS LTD.

SAMPLE NAME: ST14-MPA4
ID#: 9306090-02A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit oun oun
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 1.1 3.4 Not Detected Not Detected
Toluene 1.1 4.0 Not Detected Not Detected
Ethyl Benzene 1.1 4.7 4.4 19
Total Xylenes 1.1 4.7 11 47

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

et. it Det. Limit Amount Amount

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 11 69 21000 130000

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

: Page 3




9306090 Eng. Science

AIR TOXICS LTD.

SAMPLE NAME: ST14-MPC7
ID#: 9306090-03A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 1.1 34 Not Detected Not Detected
Toluene 1.1 4.0 Not Detected Not Detected
Ethyl Benzene 1.1 4.7 7.9 33
Total Xylenes 1.1 4.7 21 89

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Amount
| (ppmv) (uG/L)
28000 170000

Compound
TPH*

*TPH referenced to Jet Fuel (MW=156)

Container Type: 1 Liter SUMMA Canister

Page 4




93060390 Eng. Science

AIR TOXICS LTD.

SAMPLE NAME: Lab Blank
ID#: 9306090-04A

EPA METHOD TO-3
(Aromatic Volatile Organics in Air)

GC/PID

Det. Limit Det. Limit Amount Amount
Compound (ppmv) (uG/L) | (ppmv) (uG/L)
Benzene 0.001 0.003 Not Detected Not Detected
Toluene 0.001 0.004 Not Detected Not Detected
Ethyl Benzene 0.001 0.004 Not Detected Not Detected
Total Xylenes 0.001 0.004 Not Detected Not Detected

TOTAL PETROLEUM HYDROCARBONS
GC/FID
(Quantitated as Jet Fuel)

Det. et. Amount . Amoun

Compound (ppmv) (uG/L) | (ppmv) (uG/L)
TPH* 0.010 0.062 Not Detected Not Detected

*TPH referenced to Jet Fuel (MW=156)

Container Type: NA

Page 5



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-6140-1
11-JUN-1993

DATE RECEIVED : 27-MAY-1993 REPORT NUMBER
REPORT DATE

se a0

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPC (6-7)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 1-JUN-1993
DILUTION FACTOR : 250

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 500 ng/Kg < 500 1a/Kg
Toluene 500 129/Kg 2000 r9/Kg

Ethyl benzene 500 ng/Kg 3700 ©a/Kg
Xylenes 500 19/Kg 24000 rg/Kg

BTEX (total) 29700 #9/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 1g/Kg 115 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. ZQ&AL;/ 17 Agwgﬁﬂh k;z

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-2
REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS MPC (10-11)
PROJECT AU380.01 Carswell Bioventing
DATE SAMPLED 26-MAY-1993

€8 KE 20 e sE 40 e

ANALYSIS METHOD EPA 8020
ANALYZED BY PSS
ANALYZED ON 2-JUN-1993
DILUTION FACTOR 100
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 200 rg/Kg < 200 ng/Kg
Toluene 200 #9/Kg 10000 1g/Kg
Ethyl benzene 200 1g/Kg 2600 ra/Kg
Xylenes 200 1g/Kg 17000 1g/Kg
BTEX (total) 29600 ra/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
8romof Luorobenzene(SS) 50.0 ng/Kg 101 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. .ZZXAL;[ 17 A%%%Q“Q €;<

David R. Godwin, Ph.D.
Chief Executive Officer
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NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-1
REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

TN Y Y]

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPC (6-7)

AU380.01 Carswell Bioventing
26-MAY-1993

EPA 418.1

CDR

5-JUN-1993

10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

100 mg/Kg 1100 mg/Kg

NDRC Laboratories, Inc. ZC%M#;[ k{lfialzﬁg {;(

David R. Godwin, Ph.D.
Chief Executive Officer



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-2
. REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

Soil

MPC (10-11)

AU380.01 Carswell Bioventing
26-MAY-1993

SAMPLE MATRIX

ID MARKS

PROJECT

DATE SAMPLED

ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR

ANALYZED ON : 5-JUN-1993

DILUTION FACTOR 10

' e e

e e s

o

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

1500 mg/Kg

Total Petroleum Hydrocarbon 100 mg/Kg

e ﬂw U fodis £X

NDRC Laboratories,

David R. Godwin, Ph.D.
Chief Executive Officer
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NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-2
REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : MPC (10-11)

PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 73.1 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 28-MAY-1993 by CCM
Analyzed using EPA 6010 on 2-JUN-1993 by KJS

. Dot R, ol 7%

NDRC Laboratories, Inc

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-2

REPORT DATE 11-JUN-1993

SAMPLE SUBMITTED BY

Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
:+ Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPC (10-11)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED
ANALYSIS METHOD

26-MAY-1993
ASTM D421/D422

ANALYZED BY : NJK
ANALYZED ON 4-JUN-1993
GRADATION REPORT
TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 38.6 %
‘ Silt ¢0.005 to 0.075 mm) 0.1 % 49.5 %
?Clay/Colloids (< 0.005 mm) 0.1 % 11.9 %

NDRC Laboratories,

o Dot X foslion 7X

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

W

‘.Ni‘_ Y

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

L\ g
\\",, BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-1

REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS . 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : MPC (6-7)

PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-15993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % 78.9 %

Anatyzed using EPA 160.3 on 1-JUN-1993 by KOB

NDRC Laboratories, Inc. ~1224b;! k?z%iﬂlz“g K;i

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

HOUSTON

BEAUMONT DALLAS

DATE RECEIVED : 27-MAY-1993 REPORT NUMBER : D93-6140-2
REPORT DATE : 11-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : MPC (10-11)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED : 26-MAY-1993

ml SCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity - 0.1 mg/KgCaC03 250 mg/KgCaC03
Analyzed using EPA 310.1 on 27-MAY-1993 by BAF '

Moisture (Oven) 0.01 % 16.3 %
Analyzed using ASTM D2216 on 27-MAY-1993 by RJS

Nitrogen, Total Kjeldahl 10.0 mg/Kg 420 mg/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 28-MAY-1993 by MKS

pH 8.9
Analyzed using EPA 9045 on 28-MAY-1993 by JCH

Total Solids 0.1 % 83.7 %
Analyzed using EPA 160.3 on 27-MAY-1993 by RJS

NDRC Laboratories, Inc. ﬂé‘(/bu,[ ( /’W CZ

David R. Godwin, Ph.D.
Chief Executive Officer




A member of Inchcape Environmental

NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-1
REPORT DATE : 8-JUN-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : Ventwell: VW1 (5-6)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : PSS
ANALYZED ON : 27-MAY-1993
DILUTION FACTOR : 1

BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 2.0 1g/Kg 410 rg/Kg
Toluene 2.0 na/Kg 580 ug/Kg
Ethyl benzene 2.0 1g9/Kg 790 #19/Kg
Xylenes 2.0 1g/Kg 4200 #g/Kg
BTEX (total) 5980. #a/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromofluorobenzene(SS) 50.0 #g/Kg 80.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Dot £ froolioes 72

NDRC Laboratories, Inc.

David R. Godwin, Ph.D. .
Chief Executive Officer




NDRC LABORATORIES,‘INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-2
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : Ventwell: VW1 (10-11)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED : 25-MAY-1993
ANALYSIS METHOD : EPA 8020

ANALYZED BY : PSS

ANALYZED ON : 28-MAY-1883
DILUTION FACTOR : 100

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 200 ug/Xg 270 19/Kg
Toluene 200 19/Kg 530 1g/Kg

Ethyl benzene 200 1g/Kg 1400 ©a/Kg
Xylenes 200 ng/Kg 8800 #£9/Kg

BTEX (total) 11000 ©a/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

8romof luorobenzene(SS) 50.0 ng/Kg 117 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

David R. Godwin, Ph.D.
Chief Executive Officer

NDRC Laboratories, Inc

l




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-3
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPA (9-10)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 1-JUN-19893
DILUTION FACTOR : 500

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 1000 ng/Kg 1800 1g/Kg
Toluene 1000 1g/Kg 3700 ng/Kg

Ethyl benzene 1000 1g/Kg 5300 ng/Kg
Xylenes 1000 n1g/Kg 36000 1g/Kg

BTEX (total) 46800 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS) 50.0 rg/Kg 111 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Dot £ st 22
NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-4
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPB (9-10)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED : 26-MAY-1993
ANALYSIS METHOD : EPA 8020

ANALYZED BY : PSS

ANALYZED ON : 28-MAY-1993
DILUTION FACTOR : 1000

rBTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2000 1£9/Kg 2800 ra/Kg
Totuene 2000 1g9/Ka 4100 1g/Kg

Ethyl benzene 200C 1g9/Kg 7000 1a/Kg
Xytenes 2000 1g/Kg 26000 1g/Kg

BTEX (total) 39900 1g9/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS) 50.0 na/Kg 109 % )
)

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

1w, L. fonkiwn ¥2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




DATE RECEIVED : 26-MAY-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER : D93-6107-5
REPORT DATE : 8-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPBG1 (10-11)

AU380.01 Carswell Bioventing
26-MAY-1993

EPA 8020

VLH

1-JUN-19923

2500

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 5000 1g/Kg 67000 ©9/Kg
Toluene 5000 ug/Kg < 5000 na/Kg

Ethytl benzene 5000 1g/Kg 14000 1g/Kg
Xylenes 5000 1g/Kg 7700 1g/Kg

BTEX (total) 88700 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS)

50.0 1g/Kg 106 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc

 LDslt £ ol 2

David R. Godwin, Ph.D.
Chief Executive Officer




DATE RECEIVED : 26-MAY-1993

SAMPLE SUBMITTED BY

ADDRESS
ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY

ANALYZED ON :

DILUTION FACTOR

BEAUMONT

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

Ventwell: VW1 (5-6)

AU380.01 Carswell Bioventing
25-MAY-18993

EPA 418.1

CDR

1-JUN-1993

1

REPORT NUMBER : D93-6107-1
REPORT DATE : 8-JUN-1993

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg 890 mg/Ka

NDRC Laboratories, In

5 Dot  fosdn 22

David R. Godwin, Ph.D.

. Chief Executive Officer .



l""j\‘

‘

DATE RECEIVED

\"

SAMPLE SUBMITTED BY

ADDRESS
ATTENTION

SAMPLE MATRIX

BEAUMONT DALLAS

26-MAY-1993

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-6591 ¢ FAX (214) 238-5592

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

HOUSTON

REPORT NUMBER : D93-6107-2
REPORT DATE : 8-JUN-1993

ID MARKS Ventwell: VW1 (10-11)
PROJECT AU380.01 Carswell Bioventing
DATE SAMPLED 25-MAY-1993
ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR
ANALYZED ON 1-JUN-1993
DILUTION FACTOR 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 1500 mg/Kg

Dot 1. frosdiws 22

NDRC Laboratories, Inc

David R. Godwin, Ph.D.
Chief Executive Officer .




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-3
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757
Mr. Brian Vanderglas

' e

ATTENTION

SAMPLE MATRIX : Soil
ID MARKS : MPA (9-10)
PROJECT AU380.01 Carswell Bioventing
DATE SAMPLED 25-MAY-1993
ANALYSIS METHOD EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 1-JUN-1992
DILUTION FACTOR : 10

X

"

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 2500 mg/Kg

Dosit £ froolos ¥4

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-4
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPB (9-10)

AU380.01 Carswell Bioventing
26-MAY-1993

ANAL,YSIS METHOD EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 1-JUN-1993
DILUTION FACTOR : 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 2500 mg/Kg

Dot £ frosdi 7%

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-6591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-5
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPBG1 (10-11)
PROJECT : AU280.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 1-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 9300 mg/Kg

Dowwit X, foolin 72

David R. Godwin, Ph.D.
Chief Executive Officer

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5691 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-2
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : Ventwell: VWi (10-11)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993
ANALYSIS METHOD ASTM D421/D422

o 0o

ANALYZED BY NJK

ANALYZED ON : 4-JUN-1993
GRADATION REPORY
TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 20.5 %
Silt (0.005 to 0.075 mm) c.1 % 60.6 %

| clay/Colloids (< 0.005 mm) i 0.1 % 18.9 %

Dot X footos 12

NDRC Laboratories, Inc.
’ David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-3
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

"

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPA (9-10)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993
ANALYSIS METHOD : ASTM D421/D422
ANALYZED BY : NJK
ANALYZED ON : 4-JUN-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS

Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
| Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 7.5 %

Silt (0.005 to 0.075 mm) 0.1 % 65.8 %

Clay/Cotloids (< 0.005 mm) 0.1 % 26.8 %

} Dot £ frootin X

NDRC Laboratories, In

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-4
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS 7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

Y

SAMPLE MATRIX : Soil
ID MARKS : MPB (9-10)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-1993
ANALYSIS METHOD : ASTM D421/D422
ANALYZED BY : NJK
ANALYZED ON : 4-JUN-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS

Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %

Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 6.0 %

Silt (0.005 to 0.075 mm) 0.1 % 60.4 %
! Clay/Colloids (< 0.005 mm) 0.1 % 33.6 %

Dot ¥ foodivn ¥2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 « (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : DS3-6107-2
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : Ventwell: VWl (10-11)
PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993

.

TOTAL METALS

{ TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 97.2 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 28-MAY-1993 by CCM

Analyzed using EPA 6010 on 2-JUN-1993 by KJS

Dossit £ fondies 22

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




SAMPLE SUBMITTED BY
ADDRESS

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

BEAUMONT

ATTENTION :

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-3

REPORT DATE : 8-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPA (9-10)

AU380.01 Carswell Bioventing
25-MAY-1993

TOTAL METALS

TEST REQUESTED

DETECTION LIMIT RESULTS

Phosphorus

1.0 mg/Kg 114 mg/Kg

Dilution Factor : 1

Prepared using EPA 3051 on 28-MAY-1993 by CCM
Analyzed using EPA 6010 on 2-JUN-1993 by KJS

NDRC Laboratories, Inc

Dot  foiom 2

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-4
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPB (9-10)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED : 26-MAY-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 96.2 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 28-MAY-1993 by CCM
Analyzed using EPA 6010 on 2-JUN-1993 by KJS

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081  (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-1
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : Ventwell: VW1 (5-6)

PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 25-MAY-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED ! DETECTION LIMIT RESULTS

Total Sotids 0.01 % 81.4 %

Analyzed using EPA 160.3 on 1-JUN-1993 by K08

Dowwit 1 ok 72

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-2
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS ; 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

Soil

Ventwell: VW1l (10-11)
AU380.01 Carswell Bioventing
25-MAY-1993

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Atkalinity 0.1 mg/KgCaC03 350 mg/KgCaC03

Analyzed using EPA 310.1 on 27-MAY-1993 by BAF

Moisture (Oven) 0.01 % 15.3 %

Analyzed using ASTM D2216 on 27-MAY-1993 by RJS

Nitrogen, Total Kjeldaht 10.0 mg/Kg 350 mg/Kg

Dilution Factor : 1
Analyzed using EPA 351.3 on 27-MAY-1993 by BAF

pH 8.9

Analyzed using EPA 9045 on 27-MAY-1993 by MKS

Total Solids 0.01 % 84.7 %

Analyzed using EPA 160.3 on 27-MAY-1993 by RJS

ﬂcwx;/ L fodiwn £X

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer



NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-3
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : MPA (9-10)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED 25-MAY-1983

e

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 0.1 mg/KgCaCo03 350 mg/KgCaCo3

Analyzed using EPA 310.1 on 27-MAY-1993 by BAF

Moisture (Oven) 0.01 % 25.3 %

Analyzed using ASTM D2216 on 27-MAY-1993 by RJS

Nitrogen, Total Kjetdahl 10.0 mg/Kg 280 mg/Kg I

Dilution Factor : 1
Analyzed using EPA 351.3 on 27-MAY-1993 by BAF

pH 8.6
1

—

Analyzed using EPA 9045 on 27-MAY-1993 by MKS

Total Solids 0.01 % 4.7 %

Analyzed using EPA 160.3 on 27-MAY-1993 by RJS

w, L o £2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591  FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-4
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : MPB (9-10)
PROJECT : AU380.01 Carswell Bioventing

DATE SAMPLED 26-MAY-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS
Alkalinity 0.1 mg/KgCaC03 450 mg/KgCaCo3
Analyzed using EPA 310.1 on 27-MAY-1993 by BAF
| Moisture (Oven) 0.01 % 23.0 %
[ Analyzed using ASTM D2216 on 27-MAY-1993 by RJS
Nitrogen, Total Kjeldaht 10.0 mg/Kg 224 mg/Kg
pilution Factor : 1
Analyzed using EPA 351.3 on 27-MAY-1993 by BAF
pH 9.0
Analyzed using EPA 9045 on 27-MAY-1993 by MKS
Total Solids 0.07 % 76.9 %

Analyzed using EPA 160.3 on 27-MAY-1993 by RJS

Dt £ foslon #2

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Eavironmental

1089 East Collins Blvd., Richardson, Texas 75081 « (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 26-MAY-1993 REPORT NUMBER : D93-6107-5
REPORT DATE : 8-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : MPBG1l (10-11)

PROJECT : AU380.01 Carswell Bioventing
DATE SAMPLED : 26-MAY-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % 85.1 %

Analyzed using EPA 160.3 on 1-JUN-1993 by KOB

Dot £ footis 12

NDRC Laboratories, Inc.

David R. Godwin, Ph.D.
Chief Executive Officer




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-1
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : MPBG2:10'
Bioventing Pilot Study
PROJGECT AU380.01 Carswell AFB

DATE SAMPLED 15-JUN-1993
ANALYSIS METHOD EPA 8020

ANALYZED BY : VLH

ANALYZED ON : 17-JUN-1993
DILUTION FACTOR : 1

16 40 04 0

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2.0 wg/Kg < 2.0 #9/Kg

Toluene 2.0 1g/Kg < 2.0 1g/Kg

Ethyl benzene 2.0 n1g/Kg < 2.0 1a/Kg

Xylenes 2.0 #tg/Kg < 2.0 19/Kg

BTEX (total) < 2.C 1g/Kg # 1

QUALITY CONTROL DATA ;

—

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED i
i

Bromof luorobenzene(SS) SC.0 1g/Kg 115 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figure:.

NDRC Laboratories, Inc. N
Martin Jeffds” 7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-2
REPORT DATE : 1-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

YN Y)

SAMPLE MATRIX : Soil
ID MARKS : VW2:10-11
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY VLH
ANALYZED ON 17-JUN-1983
DILUTION FACTOR : 100

20 e

se 4o

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 200 #9/Kg < 200 #9/Kg
Toluene 200 1#9/Kg 19000 1g/Kg
Ethyl benzene 200 ng/Kg 5200 1g/Kg
Xylenes 200 1#9/Kg 25000 1g/Kg

l BTEX (total) 49200 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

! Bromof luorobenzene(SS) 56.0 1g/Kg 76.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

4 . g
NDREC Laboratories, Inc. 6&%@+ZZ¢,<Q@#§4Rb/€;\“
yl/

Martin Jeffus/
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-6946-3

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER
1-JUL-1993

REPORT DATE

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW3:7-8
Bioventing Pilot Study

PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH

ANALYZED ON : 18-JUN-1993
DILUTION FACTOR : 1

BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT " RESULTS
Benzene 2.0 n1g/Kg < 2.0 rg/Kg
Toluene 2.0 u#g/Kg < 2.0 1g/Kg

| Ethyl benzene 2.0 #9/Kg < 2.0 1g/Kg
Xylenes 2.0 #9/Kg 4.1 19/Kg

§ BTEX (total) 4.1 pg/Ke #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 #g/Kg 103 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Labératories, Inc. chLAZZm/{Q%fézwy/éﬁLJ

Martin Jeffulk/ V~°
General Manager



NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-4
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

e s 0

(X}

e 1e ve ae

Engineering-Science Inc.
7800 Shoal Creek Blvd, Suite 222W

Austin, TX 78757
Mr. Brian Vanderglas
Soil

VW3:10-11

Bioventing Pilot Study
AU380.01 Carswell AFB
16-JUN-1993

EPA 8020

VLH

17-JUN-1993

100

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 200 ng/Kg ' 1000 1a/Kg
Toluene 200 1g/Kg 12000 1#9/Kg
Ethyl benzene 200 1g/Kg 3600 1g/Kg
Xylenes 200 #tg/Kg 18000 #9/Kg
BTEX (total) 34600 ra/Kg

—

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS)
L

50.0 u1g/Kg 74.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories,

Inc.

Martin Jeffu
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

REPORT NUMBER : D93-6946-5

DATE RECEIVED : 16-JUN-1993
REPORT DATE 1-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

XA TENY)

SAMPLE MATRIX : Soil
ID MARKS : VW4:10-11
: Bioventing Pilot Study

PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 18-JUN-1993
DILUTION FACTOR : 25
B8TEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 50 rg/Ke 160 ng/Kg
Toluene 50 1g/Kg 570 #9/Kg
Ethyl benzene 50 1g/Kg 1500 rg/Kg
Xylenes 50 #9/Kg 6900 1g/Kg
BTEX (total) 9130 1g/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof Luorobenzene(SS) 50.0 p1g/Kg 119 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Marlor Lol =

NDRC Laboratories, Inc.

Martin Jeffug/ V"7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS . HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-5
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX Soil
ID MARKS VW4:10-11
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

16-JUN-1993
ASTM D421/D422
NJK
24-JUN-1993

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

O T I T Y B YA Y S ]

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 “ < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 13.9 %
Silt (0.005 to 0.075 mm) 0.1 % 61.4 %
Clay/Colloids (< 0.005 mm) 0.1 % 24.7 %

Martin Jeffu
General Manageéer

NDRC Laboratories, Inc. Q%buéz;;,fzﬁégiﬂ/ Z&L/
bt




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 (214) 238-5591 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-3
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : VW3:7-8

. Bioventing Pilot Study

AU380.01 Carswell AFB
16-JUN-1992
ASTM D421/D422
NJK
24-JUN-1993

PROJECT

DATE SAMPLED
ANALYSTS METHOD
ANALYZED BY
ANALYZED ON

S8 40 b se 4

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) G.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 9.7 %
Sitt (0.005 to 0.075 nm) 0.1 % 57.6 %
Clay/Colloids (< 0.005 mm) 0.1 % 32.7 %

NDRC Laboratories, Inc.

Martin Jeffdg VY~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmentat

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-2
REPORT DATE : 1-JUL-1983

SAMPLE SUBMITTED BY
ADDRESS

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

TR Y)

SAMPLE MATRIX : Soil

ID MARKS : VW2:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED : 15-JUN-1993
ANALYSIS METHOD ASTM D421/D422

ANALYZED BY NJK

ANALYZED ON 24-JUN-1993

XY ENY)

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS

Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %

Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 37.9 %

Silt (0.005 to 0.075 mm) 0.1 % 48.5 % !
Clay/Colloids (< 0.005 mm) 9.1 % 13.6 %

Mailsn J%«y s

NDRC Laboratories, Inc.

Martin Jeffug 7
General Manager




BEAUMONT

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER

SAMPLE SUBMITTED BY
ADDRESS

00 e e

ATTENTION

SAMPLE MATRIX
ID MARKS

e e

PROJECT :

DATE SAMPLED :
ANAILYSIS METHOD :
ANALYZED BY :
ANALYZED ON :

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591  FAX (214) 238-5592

DALLAS HOUSTON

D93-6946-1
1-JUL-1993

e e

REPORT DATE

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPBG2:10"

Bioventing Pilot Study
AU380.01 Carswell AFB
15-JUN-1993

ASTM D421/D422

NJK

24-JUN-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS

Gravel & Coarse Sand (> 2.00 mm) 0.1 A < 0.1 %

Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 24.5 %

Silt (0.005 to 0.075 mm) 0.1 % 57.0 %
Clay/Colloids (< 0.005 mm) e.17 % 18.5 % i

NDRC Laboratories, Inc.

Martin Jeffug” Y~
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-1
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

I

Y

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

MPBG2:10'

Bioventing Pilot Study
AU380.01 Carswell AFB
15-JUN-1993

EPA 418.1
CDR
23-JUN-1993
1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg 47 mg/Kg

. - ’/
NDRC Laboratories, Inc. G&LL*Z:rfélfézkb/égi“

Martin Jeffdg V¥V~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 » FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-2
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW2:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993
ANALYSTS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 6500 mg/Kg

NDRC Labératories, Inc. c&kbﬁzzrf4244zﬁb/éﬁi“

Martin Jeffuf/
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-3
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW3:7-8

Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 10 ma/Kg < 10 mg/Kg

Maion Jetfoes 1V~

NDRC Laboratories, Inc

‘Martin Jefrud
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-4
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW3:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 23-JUN-189¢23
DILUTION FACTOR : 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 4500 mg/Kg

. - ;/
NDRC Laboratories, Inc. %MLJ”#‘V/ '//'L“

Martin Jeffug/ 7~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-5
REPORT DATE 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW4:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-19S3
ANALYSIS METHOD EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 1900 mg/Kg

NDRC Laboratories, Inc.

- o
q&kzwz;rrézﬂégaq/ €?~«
Martin Jeff i v

General Mandger




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-1
REPORT DATE : 1-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

YY)

SAMPLE MATRIX : Soil
ID MARKS : MPBG2:10'
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 85.8 mg/Kg

pilution Factor : 1
Prepared using EPA 3051 on 17-JUN-1993 by CCM ‘
Analyzed using EPA 6010 on 18-JUN-1993 by KJS i

| - y
NDRC Laboratories, Inc. 4&%@+z:m/4gﬁgéékb/éﬁ““

Martin Jeffyg V"7
General Manager




A

member of Inchcape Environmental

NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5581  FAX (214) 238-56592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-2
REPORT DATE : 1-JUL-1983
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW2:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 62.4 mg/Kg

pDilution Factor : 1
Prepared using EPA 3051 on 17-JUN-1993 by CCM
Analyzed using EPA 6010 on 18-JUN-1993 by KJS

NDRC Laboratories,

N

Martin Jeffuy/

U [4

General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-3
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW3:7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1893
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 133 mg/Kg
Dilution Factor : 1
Prepared using EPA 3051 on 17-JUN-1993 by CCM
Analyzed using EPA 6010 on 18-JUN-1993 by KJS

: - f
NDRC Laboratories, Inc. 6&%&+Z:w/<2%é2£€/ 421'

Martin Jeffyy 77
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-5
REPORT DATE 1-JUL-1993
SAMPLE SUBMITTED BY Engineering-Science Inc.
ADDRESS 7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX Soil
ID MARKS VW4:10-11
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB
DATE SAMPLED 16-JUN-1993
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 89.0 mg/Kg

Dilution Factor := 1

Prepared using EPA 3051 on 17-JUN-1993 by CCM
Analyzed using EPA 6010 on 18-JUN-1993 by KJS

NDRC Laboratories, Inc. Q%kHJ§;u~J0¢£uq/

Martin Jeff

General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-1
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS . 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : MPBG2:10'
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIY RESULTS

Alkalinity 0.1 mg/KgCaCo3 1550 mg/KgCaC0o3

Analyzed using EPA 310.1 on 17-JUN-1993 by BAF

Moisture (Oven) 0.01 % 15.7 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS

Nitrogen, Total Kjeldaht 10.0 mg/Kg 238 mg/Kg

pilution Factor : 1
Analyzed using EPA 351.3 on 25-JUN-1993 by MKS

pH 8.3

Analyzed using EPA 9045 on 17-JUN-1993 by BAF

Total Solids 0.01 % 84.3 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

NDRC Laboratories, Inc. C&Zz+z:m/4Q%%;£Q/ é&i,

Martin Jeffuy ¢°
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-2
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW2:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 15-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkatinity 0.1 mg/KgCaC03 206 mg/KgCaCo3

Analyzed using EPA 310.1 on 17-JUN-1993 by BAF

Moisture (Oven) 0.01 % 8.20 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS

Nitrogen, Total Kjeldahl 10.0 mg/Kg 224 mg/Kg

Dilution Factor : 1
Anatyzed using EPA 351.3 on 25-JUN-1993 by MKS

pH 8.6

Analyzed using EPA 9045 on 17-JUN-1993 by BAF

»t
L]
-
.

[v.]
*

Total Solids 0.01

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

| ' /;
NDRC Laboratories, Inc. c&kl+z:r/42ﬁgééﬂ/ ﬂZL’

Martin Jeffdg V°
General Manager




NDRC LABORATORIES, INC.

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-3
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MLRKS : VW3:7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Alkalinity 0.1 mg/KgCaC03 412 mg/KgCaC03
Analyzed using EPA 310.1 on 17-JUN-1993 by BAF
i Moisture (Oven) 0.01 % 2.7 %
1
| Analyzed using ASTH D2216 on 22-JUN-1993 by RJS |
Nitrogen, Total Kjeldahl 16.0 mg/Kg % 462 mg/Kg !
pitution Factor : 1 :
Analyzed using EPA 351.3 on 25-JUN-1993 by MKS
pH 8.2
Analyzed using EPA 9045 on 17-JUN-1993 by BAF
Total Solids .01 % 87.3 %
Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Martin Jeff
General Manager

NDRC Laboratories, Inc. O&Lb&z;iéfg7égzﬁ/ 421/ o




DATE RECEIVED : 16-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT
DATE SAMPLED

BEAUMONT

as 20 08 04

Be e 08 e e

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER : D93-6946-4
REPORT DATE : 1-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW3:10-11

Bioventing Pilot Study
AU380.01 Carswell AFB
16-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT - RESULTS

Total Solids

0.01 % 87.6 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

. ' % - / ;.”7'
NDRC Laboratories, Inc. dH;Z;n o/ Vi~

Martin Jeffygy /7
General Manager




<7\
".“I\‘

"\ NDRC LABORATORIES, INC.

A member of Inchcape Environmental

““"\‘ I'J 1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 « FAX (214) 238-5592
\\‘"’ BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 16-JUN-1993 REPORT NUMBER : D93-6946-5
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW4:10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
MISCELLANEOUS ANALYSES ;
TEST REQUESTED i DETECTION LIMIT RESUL_TS
Alkalinity 0.1 mg/KgCaC03 515 mg/KgCaCo3
Analyzed using EPA 310.1 on 17-JUN-1993 by BAF
Moisture (Oven) 0.01 % 15.0 %
Analyzed using ASTM D2216 on 22-JUN-1993 by RJS
Nitrogen, Total Kjeldahl i 10.0 mg/Kg 336 mg/Kg |
pitution Factor : 1 i
Analyzed using EPA 351.3 on 25-JQN-1993 by MKS
pH 8.4 :
Analyzed using EPA 9045 on 17-JUN-1993 by BAF
Totat Solids 0.01 % 85.0 %
Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

NDRC Labératories, Inc. éalzﬁzléfélyézky/éﬁi,

Martin deffyg ¢~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-1
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : ST14-SB3-9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED : 21-JUN-1993

ANALYSIS METHOD ; EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 25-JUN-1993
DILUTION FACTOR : 250
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 500 19/Kg 5400 1g/Kg
Toluene 500 1g/Xg 15000 1g/Kg
Ethy! benzene 500 19/Xg 4100 19/Kg
Xylenes 500 u#g/Kg 24000 1g/Kg
BTEX (total) 48500 rg9/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
8romof luorobenzene(SS) 50.0 n1g/Kg 88.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Neien, Jol oo 12—

NDRC Laboratories, Inc.

Martin Jdefflus V7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-2
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS ST14-SB4-7-8
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED 21-JUN-1993

I I T T

ANALYSIS METHOD EPA 8020
ANALYZED BY PSS
ANALYZED ON 23-JUN-1993
DILUTION FACTOR 1
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 2.0 ra/Kg < 2.0 ng/Kg
Toluene 2.0 nrg/Kg < 2.0 ng/Kg
Ethyl benzene 2.0 #9/Kg < 2.0 ng/Kg
Xylenes 2.0 1a/Kg < 2.0 1g/Kg
BTEX (total) < 2.0 1g/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof tuorobenzene(SS) 50.0 1g/Kg 106 %

# Based upon Good Laboratory Practice, the result js rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. %@rz;n,jo% /;L

Martin Jeffus /7Y
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 e (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-3
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : ST14-SB4-10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 25-JUN-1993
DILUTION FACTOR : 1
BTEX ANALYSIS v
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 2.0 1g/Kg < 2.0 rg/Kg
Toluene 2.0 ng/Kg < 2.0 ng/Kg
Ethyl benzene 2.0 1g/Kg < 2.0 1g/Kg
Xylenes 2.0 ng/Kg < 2.0 1a/Kg
BTEX (total) < 2.0 1g/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND ) SPIKE LEVEL SPIKE RECOVERED
8romof Lluorobenzene(SS) 50.0 ng9/Kg 117 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. 4%LL#ZZW/42742£Q/ @21,

Martin Jeffius V7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-4
REPORT DATE :. 1-JUL-1993

SAMPLE SUBMITTEL BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil

ID MARKS : ST14-SB4-Dup

PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993

ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 25-JUN-1533

DILUTION FACTOR : 1

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2.0 #g/Kg < 2.0 19/Kg
Toluene 2.0 ra/Kg < 2.0 1g/Kg

Ethyl benzene 2.0 19/Kg < 2.0 na/Kg
Xylenes 2.0 png/Kg < 2.0 ug/Kg

BTEX (total) < 2.0 #g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

B8romof luorobenzene(SS) 50.0 ng/Kg M7 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. ‘27 'Z :[;77§ < éﬁi’ -
Martin Jefflds ¥V~

General Manager




NDRC LABORATORIES, INC.

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-5.
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS . 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS ST14-SB5-10-11
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED : 21-JUN-1993

e 40 0

ANALYSTS METHOD : EPA 8020
ANALYZED BY : PSS
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 1
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 2.0 1g/Xg < 2.0 1g/Kg
Toluene 2.0 1g9/Kg < 2.0 1g/Kg
Ethyl benzene 2.0 ra/Kg < 2.0 rg/Kg
Xylenes 2.0 .ug/Kg < 2.0 ng/Kg
BTEX (total) < 2.0 r9/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 na/Kg 115 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. C&ZZ*Z:ngzﬁégzq/ éil—

Martin Jefffas?”
General Manager




NDRC LABORATORIES, INC.

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-6
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : ST14-VW10-10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : PSS
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 25
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 50 1g/Kg 470 ng/Kg
Toluene 50 1g/Kg 740 1a/Kg
Ethyl benzene 50 ng/Kg 1100 u1g/Kg
Xylenes 50 1g/Kg 5200 ng/Xg
BTEX (total) 7510 1g/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 r9/Kg 71.0 %

# Based upon Good Laboratory practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. %@*’a’/f% /%’

Martin Jeftfyg V°
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7177-7
1-JUL-1993

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER
REPORT DATE

e be

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS : SB6-9-10
PROJECT AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN-1993
ANALYSIS METHOD EPA 8020
ANALYZED BY PSS
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 1

X '

e ose oy

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2.0 n1g/Kg < 2.0 ra/Kg

Toluene 2.0 ug/Kg < 2.0 #a/Kg

Ethyl benzene 2.0 u1g/Kg < 2.0 19/Kg i
Xylenes 2.6 u1g/Kg < 2.0 rg/Kg

BTEX (total) < 2.0 1©g/Kg # ;

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 ng/Kg 113 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Neiler et 1

NDRC Laboratories, Inc.

Martin Jefflus V7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081  (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-1
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
< Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS ST14-SB3-9-10
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED 21-JUN-1993

6 48 20 e 8y 0

ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR .
ANALYZED ON : 29-JUN-1993

DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

1400 mg/Kg

Total Petroleum Hydrocarbon 100 mg/Kg

NDRC Laboratories, Inc. %W’Z;P/jﬂ]%w /%/

Martin Jeffys V7
General Manager




DATE RECEIVED : 22-JUN-1993 REPORT NUMBER

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

BEAUMONT

s 00 00 ep

X3

X

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

D93-7177-2
1-JUL-1993

e we

REPORT DATE

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

ST14-SB4-7-8

AU380.01 Carswell AFB Biovent
21-JUN-1993

ANALYSTS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg < 10 mg/Kg

NDRC Laboratories, Inc. 6&L£+z:¥}4244240/é§1,

Martin Jeffds (VY
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-3
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : ST14-SB4-10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

< 10 mg/Kg

Total Petroleum Hydrocarbon 10 mg/Kg

NDRC Laboratories, Inc. %&"ZL"J"‘#‘W %

Martin Jeffds V7V
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-4
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : ST14-SB4-Dup
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY- : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 10 mg/Kg < 10 mg/Kg

NDRC Laboratories,

e, Macon Jo oo 1

Martin Jeflelis?
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-5
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : ST14-SB5-10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
10 mg/Kg 10 mg/Kg

Total Petroleum Hydrocarbon

NDRC Laboratories, Inc.

Mooy el 1

Martin Jeffids ¥~
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-6
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS ST14-VWi0-10-11
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED 21-JUN-1993

B 4 e ek B0 B0 e e

ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR
ANALYZED ON 29-JUN-1993
DILUTION FACTOR 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 1500 ma/Kg

Moo Jeffees 1

NDRC Laboratories, Inc.

Martin Jeffwd V=
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-7
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB6-9-10C
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN-1993
ANALYSIS METHOD : EPA 418.1
: ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

34 mg/Kg

Jotal Petroleum Hydrocarbon 10 mg/Kg i
1

t

Merler Joffocs 1

NDRC Laboratories, Inc.

Martin Jeffud 7°?
General Manager




DATE RECEIVED : 22-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

BEAUMONT

0 10 0e 0o

e e 00 8

NDRC LABORATomEs, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 » FAX (214) 238-5592

DALLAS HOUSTON

D93-7177-1
1-JUL-1993

REPORT NUMBER
REPORT DATE

(XN

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

ST14-SB3-9-10

AU380.01 Carswell AFB Biovent
21-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Solids

0.01 % . 82.6 x

_ Analyzed using EPA 160.3 on 25-JUN-1993 by KOB

NDRC Laboratories, Inc.

Meder Yot focs 11

Martin Jdeffiys V7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-2
REPORT DATE : 1-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : ST14-SB4-7-8
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Total Solids 0.0 % 8.3 %
Analyzed using EPA 160.3 on 25-JUN-1993 by KOB

Moo Jolfeo 12—

NDRC Laboratories, Inc.

Martin Jeffud V7
General Manager



NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7177-3
1-JUL-1993

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER
REPORT DATE

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil

ID MARKS : ST14-SB4-10-11

PROJECT AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993

X

X

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % ) 87.7 % _l

Analyzed using EPA 160.3 on 25-JUN-1993 by KOB

Marlen (i 11

NDRC Laboratories, Inc.

Martin Jeffids ¥
General Manager




A member of Inchcape Environmental

BEAUMONT DALLAS
DATE RECEIVED : 22-JUN-1993 REPORT NUMBER :
REPORT DATE :

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

e 88 ve 00

e s 0e e

Engineering-Science Inc.
7800 Shoal Creek Blvd, Suite
Austin, TX 78757

Mr. Brian Vanderglas

Soil
ST14-SB4-Dup

NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

HOUSTON
D93-7177-4
1-JUL-1993

222W

AU380.01 Carswell AFB Biovent

21-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT

RESULTS

Total Solids

0.01 %

87.7 %

Analyzed using EPA 160.3 on 25-JUN-1993 by KOB

NDRC Laboratories, Inc.

s

Martin Jef€éls’
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-5
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

Soil

ST14-8SB5-10-11

AU380.01 Carswell AFB Biovent
21-JUN-1993

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

0 Ne s e

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % _ 84.5 %

Analyzed using EPA 160.3 on 25-JUN-1993 by KOB

NDRC Laboratories, Inc. 120 /;77§ < éﬁi’

Martin Jeffds ¥
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 22-JUN-13893 REPORT NUMBER : D93-7177-6
REPORT DATE : 1-JUL-19923
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : ST14-VW10-10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 21-JUN-1993
MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Alkatinity 0.1 mg/KgpaCOS 790 mg/XgCaC03
Analyzed using EPA 310.1 on 28-JUN-1993 by BuWB
Moisture (Oven) 0.01 % 23.7 %
Analyzed using ASTM D2216 on 23-JUN-1993 by RJS
Nitrogen, Votal Kjeldah!l 10.G mg/Kg 294 mg/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 28-JUN-1993 by MKS
pH 8.8
Analyzed using EPA 9045 on 24-JUN-1993 by BWB
Total Solids 0.01 % 74.8 %
Analyzed using EPA 160.3 on 23-JUN-1993 by RJS
NDRC Laboratories, Inc. Cazz%zzwféégfééﬁv’éﬁi«

Martin Jeffius V7
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081  (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-7
REPORT DATE : 1-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
+ Austin, TX 178757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB6-9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED 22-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % ] 74.9 %

_Analyzed using EPA 160.3 on 25-JUN-1993 by K08

NDRC Laboratories, Inc. %Wz:r,j% Wz

Martin Jefiflus V7V
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental
1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592
HOUSTON

BEAUMONT DALLAS

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER : D93-7177-6
REPORT DATE : 1-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

XTI Y Y]

ATTENTION

SAMPLE MATRIX Soil
ID MARKS : ST14-VW10-10-11
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED 21-JUN-1993

e s

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS
88.3 mg/Kg

Phosphorus 1.0 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 23-JUN-1993 by CCM

Mooy et 1

Martin Jeffus V7
General Manager

NDRC Laboratories, Inc.

Analyzed using EPA 6010 on 25-JUN-1993 by KJS i '
j




NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7177-6
1-JUL-1893

DATE RECEIVED : 22-JUN-1993 REPORT NUMBER
REPORT DATE

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS ; 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

Soil

ST14-VW10-10-11

AU380.01 Carswell AFB Biovent
21-JUN-1993

ASTM D421./D422

NJK

30-JUN-1993

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

I I L Y S Y]

GRADATION REPORY

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 6.8 %
silt (0.005 to 0.075 mm) 0.1 % 65.1 %
Clay/Colloids (< 0.005 mm) 0.1 % 28.1 %

Mt

NDRC Laboratories, Inc.

Martin Jeffus *
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

(2]

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER D93-7074-1
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VWS5: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 8020

ANALYZED BY : VLH
ANALYZED ON 21-JUN-1993

e e

DILUTION FACTOR 5
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 10.0 1g/KXg < 10.0 #g/Kg
Toluene 10.0 1g/Kg 380 1g/Kg
Ethyl benzene 10.0 19/Ksg 120 #g9/Kg
Xylenes 10.0 ng/Kg 410 1g/Kg
BTEX (total) 910 19/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL »SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 rg/Kg 82.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

olon Jlleo 11
Martin Jeffus 7~
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED :

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

18-JUN-1993

e 0 00 a0

te 40 48 e be e

REPORT NUMBER : D93-7074-2
REPORT DATE : 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW5: 10-11

Bioventing Pilot Study
AU380.01 Carswell AFB
16-JUN-1993

EPA 8020

VLH

21-JUN-1993

5

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 10.0 rg/Kg < 10.0 rg/Kg
Toluene 10.0 ra/Xg 440 ng/Kg

Ethyl benzene 10.0 ng/Kg < 10.0 19/Kg
Xylenes 10.0 ng/Kg 1200 1g/Kg

BTEX (total) 1640 u1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromofluorocbenzene(SS)

50.0 ug/Kg 114 %

NDKC Laboratories,

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Mt

Inc.

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmentat

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-6591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-3
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS VW6: 9-10
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

DATE SAMPLED 17-JUN-1983

OF 00 be Y 16 4 et e

ANALYSIS METHOD EPA 8020
ANALYZED BY VLH
ANALYZED ON 21-JUN-1993
DILUTION FACTOR 50
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene . 100 n1g/Kg 950 rg/Ka
Toluene 100 ug/Kg 310 ng/Kg
Ethyl benzene 100 ng/Kg 980 19/Kg
Xylenes 100 ng/Kg 1800 1g/Kg
BTEX (total) 4040 1a/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) ' 50.0 rg/Kg 81.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Martin Jeffus
General Manager

NDRC Laboratories, Inc.




DATE RECEIVED :

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

18-JUN-1993

TN YR Y]

ot e

e ee 0

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER

: D93-7074-4
REPORT DATE : 2

9-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW7: 9-10

Bioventing Pilot Study
AU380.01 Carswell AFB
17-JUN-1993

EPA 8020

RJD

29-JUN-1993

500

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 1000 ng/Kg < 1000 ra/Kg
Toluene 1000 1a/Kg 19000 ©g/Kg

Ethyt benzene 1000 p1g/Ka 3600 rg/Kg
Xylenes 1000 1a/Kg 4800 1g9/Kg

BTEX (total) 27400 ra/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS)

50.0 71.0 %

ra/Kg

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. abﬁz:ﬁfgzﬂégzej ééi,

Martin Jeffus’
General Manager




NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5531 ¢ FAX (214) 238-5592

BEAUMONT - DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-5
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS : VW8: 10-11
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB
DATE SAMPLED 17-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON 22-JUN-1993

"

e 0 e

DILUTION FACTOR 50

1

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

8enzene 100 ng/Kg 2000 ng/Kg

i Toluene 100 #9/Kg 2600 1g/Kg

Ethyl benzene 100 ng/Kg 1200 #g/Kg

Xylenes 100 1g9/Kg 5000 1g/Kg

BYEX (total) 10800 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 1g/Kg 122 % ;
H

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Mol /
NDRC Laboratories, Inc. (§Q7é;£€/ ﬂz:’

Martin Jeffus
General Manager




DATE RECEIVED :

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

18-JUN-1993

R TR YINTY

X T Y I T Y I Y )

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

REPORT NUMBER : D93-7074-6
REPORT DATE : 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW8: Duplicate
Bioventing Pilot Study
AU380.01 Carswell AFB
17-JUN-1993

EPA 8020

VLH

22-JUN-1993

50

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS
8enzene 100 #9/Kg 1900 ung/Kg
| Toluene 100 ug/Kg 3400 rg/Kg
Ethyl benzene 100 #g/Kg 1300 n1g/Kg
Xylenes 100 na/Kg 6100 ng/Kg
BTEX (total) 12700 #g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS)

50.0 p1g/Kg 82.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories,

Tt e 1

Inc.

General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-7
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
< Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW9: 9-10
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : PSS
ANALYZED ON : 23-JUN-1993
DILUTION FACTOR : 25

BTEX ANALYSIS
TEST REQUESTED . DETECTION LIMIT RESULTS
Benzene S0 1g/Kg 200 ng/Kg
Toluene 50 1g/Kg 3600 ng/Kg
Ethyl benzene 50 1g/Xg 910 ra/Kg
Xyienes 50 rg/Kg 4800 1a/Kg
BTEX (total) 9510 ra/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 u#a/Kg 86.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

et flt

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT - DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : DS93-7074-8
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB2: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH

ANALYZED ON : 22-JUN-1993
DILUTION FACTOR : 1

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 2.0 Kr9/Kg 3.6 #1g/Kg

Toluene 2.0 ug/Kg 4.8 ng/Kg

Ethyl benzene 2.0 ung/Kg 7.4 19/Kg
Xylenes 2.0 ung/Kg 40.0 ra/Kg

BTEX (total) 55.8 #©9/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 rg9/Kg 109 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Werler Jf oo 2

NDRC Laboratories, Inc.

Martin Jeffl§ ¢ 7
General Manager




DATE RECEIVED : 18-JUN-1993

SAMPLE SUBMITTEL BY

BEAUMONT

A member of inchcape Environmental

DALLAS

REPORT NUMBER :
REPORT DATE :

Engineering-Science Inc.

NDRC LABORATORIES, INC.

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 « FAX (214) 238-5592

HOUSTON

DS3-7074-9
29-JUN-1993

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB2: 10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1983
ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 21-JUN-1S893
DILUTION FACTOR : 5

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 10.0 ng/Kg 53.0 rg9/Kg
Toluene 10.0 #g9/XKg 600 19/Kg

Ethyl benzene 10.0 1g/Kg < 10.0 K1g/Kg
Xylenes 10.0 ra/Kg 2000 rg/Kg

BTEX (total) 2650 ng/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 ra/Kg 71.0 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc. %‘“’z:”/\ﬂ%

Martin Jeffud v
General Manager

e




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 « (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT - DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-1
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW5: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED 16-JUN-1993
ANALYSIS METHOD ASTM D421/D422

ANALYZED BY : NJK

ANALYZED ON : 25-JUN-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 17.6 %
Sitt (0.005 to 0.075 mm) 0.1 % 52.8 %
Ctay/Colloids (< 0.005 mm) 0.1 % 29.6 %

NDRC Laboratories, Inc. C;é%ﬁéée/

Martin Jeffus
General Manager




BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

DALLAS . HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-3

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

TN YT

B 20 80 40 e 00

REPORT DATE 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VWe: $-10

Bioventing Pilot Study
AU380.01 Carswell AFB
17-JUN-1993

ASTM D421/D422

NJK

25-JUN-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
§ Medium & Fine Sand (0.075 to 2.00 mm) 6.7 % 66.2 %
| silt (0.005 to 0.075 mm) 0.1 % %9 %
Clay/Colloids (< 0.005 mm) 0.7 % 8.9 %

NDRC Laboratories,

e el it

Martin Jeffus
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT - DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-4
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW7: 9-10
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

17-JUN-1993
ASTM D421/D422
NJK
25-JUN-1993

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

PE 86 e e 40 b

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % s2.1 %
silt (0.005 to 0.075 mm) 0.1 % 35.6 %
Ctay/Cotloids (< 0.005 mm) 0.1 % 12.3 %

NDRC Laboratories, Inc. /jégfgzéylééi'

Martin Jeffus”
General Manager




DATE RECEIVED : 18-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

T T TN TY

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

BEAUMONT

DALLAS

Engineering-Science Inc.

REPORT NUMBER
REPORT DATE

NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5531 * FAX (214) 238-5592

HOUSTON

DS3-7074-5
29-JUN-1993

7800 Shoal Creek Blvd, Suite 222W

Austin, TX 78757
Mr. Brian Vanderglas

Soil

VW8: 10-11

Bioventing Pilot Study
AU380.01 Carswell AFB
17-JUN-1993

ASTM D421/D422

NJK

25-JUN-19863

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS

Gravel & Coarse Sand (> 2.00 mm) 0.1 % 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 9.9 %
Silt (0.005 to 0.075 mm) 0.1 % 63.1 %
Clay/Colloids (< 0.005 mm) 0.1 % 27.0 %

NDRC Laboratories, Inc.

et it

Martin Jeffus

General Manager



NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS : HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-6
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil

ID MARKS VW8: Duplicate
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

17-JUN-1993
ASTM D421/D422
NJK
25-JUN-1993

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

T I L T R N N}

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 9.5 %
silt (0.005 to 0.075 mm) 0.1 % 61.4 %
Clay/Colloids (< 0.005 mm) 0.1 % 29.1 %

NDRC Laboratories, Inc. /}77§ ¢ éﬁi’

Martin Jefftus
General Managex




NDRC LABORATORIES, INC.

A member of Inchcape Environmental
1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7074-7

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER
29-JUN-1993

REPORT DATE

XY}

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS VW9: 9-10
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

18-JUN-1993
ASTM D421/D422
NJK
25-JUN-1993

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON

I L L T A T

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 13.8 %
silt (0.005 to 0.075 mm) 0.1 pA 53.7 %
clay/Colloids (< 0.005 mm) 0.1 % 32.5 %

Mol s -

Martin Jdeffus
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7074-1
29-JUN-1993

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER
REPORT DATE

[T

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW5: 7-8
: Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

DATE SAMPLED 16-JUN-1993

ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993

DILUTION FACTOR : 1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Jotal Petroleum Hydrocarbon 10 mg/Kg 420 mg/Kg

0/ /
NDRC Laboratories, Inc. C;é%ﬁéégj ﬂz;‘

Martin Jdeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 © (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7074-2
29-JUN-1993

REPORT NUMBER

DATE RECEIVED : 18-JUN-1993
REPORT DATE

e oo

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW5: 10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

DETECTION LIMIT RESULTS

TEST REQUESTED

2600 mg/Kg

Total Petroteum Hydrocarbon 100 mg/Kg

Ml ot focr 11—
Martin Jeffus
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-3
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
.- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW6: 9-10
. Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED 17-JUN-1993
ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR

ANALYZED ON : 29-JUN-1992

Y

DILUTION FACTOR : 10
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 100 mg/Kg 3800 mg/Kg

NDRC Laboratories, Inc. a’@/j% %

Martin Jeffug V7~
General Manager




BEAUMONT

DALLAS

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5691 ¢ FAX (214) 238-5592

HOUSTON

DATE RECEIVED : 18-JUN-1993

SAMPLE SUBMITTED BY

REPORT NUMBEk D93-7074-4

Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW7: 9-10
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 10

REPORT DATE : 29-JUN-1993

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroteum Hydrocarbon

100 mg/Kg 5700 mg/Kg

NDRC Laboratories, Inc. 4qu;yj§%ﬁ;4%9/éﬁi,

Martin Jeffus
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-5
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX Soil
ID MARKS VW8: 10-11
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB

DATE SAMPLED 17-JUN-1993

€0 29 00 s e B0 68 s 00

ANALYSIS METHOD EPA 418.1
ANALYZED BY CDR
ANALYZED ON 29-JUN-1993

DILUTION FACTOR 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 1900 mg/Kg

Wl e 1

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Colfins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-6
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil

ID MARKS : VW8: Duplicate
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993
ANATLYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETRULEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

2300 mg/Kg

Total Petroleum Hydrocarbon 100 mg/Kg

N i -

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5691 » FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-7

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

e se 20 0

be 40 e 2 we

s 48 e e

REPORT DATE 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW9: 9-10

Bioventing Pilot Study
AU380.01 Carswell AFB
18-JUN-1993

EPA 418.1
CDR
29-JUN-1993
10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

100 mg/Kg 1200 mg/Kg

NDRC Laboratories, Inc.

Diesler Jotfee 12
Martin Jeffiés V°
General Manager




A member of Inchcape Environmental

NDRC LABORATORIES, INC.

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-8
REPORT DATE : 29-JUN-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
- Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB2: 7-8
. Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 1
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
10 mg/Kg < 10 mg/Kg

Total Petroleum Hydrocarbon

NDRC Laboratories, Inc.

i

Martin Jeffus

General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-6691 ¢ FAX (214) 238-5592

BEAUMONT DALLAS . HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-9
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 178757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX Soil
ID MARKS : SB2: 10-11

Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 29-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 5100 mg/Kg

NDRC Laboratories, Inc. QJZQ?[§27éZ;b/¢§i—

Martin Jeffds °
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7074-1

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER
29-JUN-1993

REPORT DATE

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW5: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 16-JUN-1993

MISCELLANEQUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Atkalinity 0.1 mg/KgCaC03 515 mg/KgCaCo3

Analyzed using EPA 310.1 on 18-JUN-1993 by JCH
Moisture (Oven) 0.01 % 18.8 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS
Nitrogen, Total Kjeldahl 10.0 mg/Kg 714 mg/Kg

Dilution Factor = 1

Analyzed using EPA 351.3 on 25-JUN-1993 by MKS
pH 8.5

Analyzed using EPA 9045 on 23-JUN-1993 by BuWB
Total Solids 0.01 % 81.2 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Deriler ol 12

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-2
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS : VW5: 10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED 16-JUN-1993

.

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Total Solids 0.01 % 85.7 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Meiler e

NDRC Laboratories, Inc.

Martin Jeffius °
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-3
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW6: 9-10
. Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993

MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Altkalinity 0.1 mg/KgCaC03 464 mg/KgCaCo3

Analyzed using EPA 310.1 on 18-JUN-1993 by JCH
Moisture (Oven) 0.01 % 15.4 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS
Nitrogen, Total Kjeldahl 10.0 mg/Kg 308 mg/Kg

pilution Factor : )

Analyzed using EPA 351.3 on 25-JUN-1993 by MKS
pH 8.6

Analyzed using EPA 9045 on 23-JUN-1993 by BWB
Jotal Solids 0.01 % 84.6 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Ve ot -

NDRC Laboratories, Inc.

Martin Jeffas ’
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : DS3-7074-4
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW7: 9-10
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Atkalinity 0.1 mg/KgCaC03 206 mg/KgCaCo3

Analyzed using EPA 310.1 on 18-JUN-1993 by JCH

Moisture (Oven) 0.07 % 14.5 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS

Nitrogen, Total Kjeldaht 10.0 mg/Kg 420 ma/Kg

Dilution Factor : 1
Analyzed using EPA 351.3 on 25-JUN-1993 by MKS

pH 9.5

Analyzed using EPA 9045 on 25-JUN-1993 by BWB

Total Solids 0.01 % 85.5 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

NDRC Laboratories, Inc. /527é2;&/ééi“

Martin Jefftis ~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental
1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7074-5

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER
29-JUN-1993

REPORT DATE

Y}

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW8: 10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993

MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Alkatinity 0.1 mg/KgCaCo3 361 mg/KgCaC03

Analyzed using EPA 310.1 on 18-JUN-1993 by JCH
Moisture (Oven) 0.01 % 22.1 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS
Nitrogen, Total Kjeldahl 10.0 mg/Kg 504 mg/Kg

Dilution Factor : 1

Analyzed using EPA 351.3 on 25-JUN-1993 by MKS
pH 8.5

Analyzed using EPA 9045 on 23-JUN-1993 by BWB
Total Solids 0.01 % 77.9 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Ny e 1

Martin Jeffus
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 « (214) 238-5591 < FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-6
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757
Mr. Brian Vanderglas

ATTENTION

SAMPLE MATRIX : Soil
ID MARKS : VW8: Duplicate
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED 17-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 0.1 mg/KgCaC03 412 mg/KgCaCo3

Analyzed using EPA 310.1 on 18-JUN-1993 by JCH

Moisture (Oven) 0.01 % 21.1 %

Analyzed using ASTM D2216 on 22-JUN-1993 by RJS

Nitrogen, Total Kjeldahl 10.0 mg/Kg 378 mg/Kg

pitution Factor : 1
Analyzed using EPA 351.3 on 25-JUN-1993 by MKS

pH 8.7

Analyzed using EPA 9045 on 23-JUN-1993 by BWB

Total Solids 0.01 % 78.9 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

i il

NDRC Laboratories, Inc.

Martin Jeffds
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-7
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS : VW9: 9-10
Bioventing Pilot Study
PROJECT AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 0.1 mg/KgCaCo3 309 mg/KgCaC03
Analyzed using EPA 310.1 on 18-JUN-1993 by JCH

Moisture (Oven) 0.01 % 21.7 %
Analyzed using ASTM D2216 on 22-JUN-1993 by RJS

Nitrogen, Total Kjeldahl 10.6 mg/Kg 392 mg/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 25-JUN-1993 by MKS

pH 8.6
Analyzed using EPA 9045 on 23-JUN-1993 by BWB

Total Solids 0.01 % 78.3 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

Nl e

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT . DALLAS HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-8
REPORT DATE : 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

[ YY)

SAMPLE MATRIX : Soil
ID MARKS : SB2: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993

MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Total Solids 0.01 % 85.1 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

NDRC Laboratories, Inc. @QP@O//% %

Martin Jeffus
General Manager




DATE RECEIVED : 18-JUN-1993 REPORT NUMBER

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT
DATE SAMPLED

BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

D93-7074-9
29-JUN-1993

e 0o

REPORT DATE

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

SB2: 10-11

Bioventing Pilot Study
AU380.01 Carswell AFB
18-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Solids

0.01 % 83.4 %

Analyzed using EPA 160.3 on 21-JUN-1993 by KOB

NDRC Laboratories, Inc.

Thaler edtees 1

Martin Jeffus
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5531 * FAX (214) 238-5592

BEAUMONT : DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-1
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW5: 7-8
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED 16-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 211 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 21-JUN-1993 by CCH
Analyzed using EPA 6010 on 23-JUN-1993 by KJS

Mot o
NDRC Laboratories, Inc. QJQC;7 7ﬁ%£€/ gﬁi{

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5581 FAX (214) 238-5692

BEAUMONT DALLAS - HOUSTON
DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-3
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW6: 9-10
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED 17-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

81.4 mg/Kg

Phosphorus 1.0 mg/Kg

pilution Factor : 1 :
Prepared using EPA 3051 on 21-JUN-1993 by CCM
Analyzed using EPA 6010 on 23-JUN-1993 by KJS

Mol it

Martin Jeffus
General Manager

NDRC Laboratories, Inc.




BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-4

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS

PROJECT
DATE SAMPLED

e 0 40 se

.

X3

e ve s

REPORT DATE 29-JUN-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW7: 9-10

Bioventing Pilot Study
AU380.01 Carswell AFB
17-JUN-1963

TOTAL METALS

TEST REQUESTED

DETECTION LIMIT RESULTS

Phosphorus

1.0 mg/Kg 67.7 mg/Kg

Dilution Factor : 1

Prepared using EPA 3051 on 21-JUN-1993 by CCM
Analyzed using EPA 6010 on 23-JUN-1993 by KJS

NDRC Laboratories, Inc. /7é%ﬁ;4€/ ”21“

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-5
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW8: 10-11
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB

DATE SAMPLED : 17-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

1.0 mg/Kg 96.6 mg/Xg

Phosphorus

Dilution Factor : 1
Prepared using EPA 3051 on 21-JUN-1993 by CCM
Anatyzed using EPA 6010 on 23-JUN-1993 by KJS

Marley el

Martin Jeffas ?”
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-6
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW8: Duplicate
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 17-JUN-1993
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 97.7 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 21-JUN-1993 by CCM
Analyzed using EPA 6010 on 23-JUN-1993 by KJS

NDRC Laboratories, Inc. /;é%ﬁééky/¢2:'

Martin Jeftfus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental
1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592
HOUSTON

BEAUMONT - DALLAS

DATE RECEIVED : 18-JUN-1993 REPORT NUMBER : D93-7074-7
REPORT DATE : 29-JUN-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS - 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW9: 9-10
: Bioventing Pilot Study
PROJECT : AU380.01 Carswell AFB
DATE SAMPLED : 18-JUN-1993
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 98.4 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 21-JUN-1993 by CCM
Analyzed using EPA 6010 on 23-JUN-1993 by KJS

et ff

NDRC Laboratories, Inc.

Martin Jeffus
General Manager



DATE RECEIVED : 24-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSTS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5692

DALLAS HOUSTON

REPORT NUMBER : D93-7276-1
REPORT DATE : 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW1i2: 10-11

AU380.01 Carswell AFB Biovent
22-JUN-1993

EPA 8020

PSS

28-JUN-1993

250

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

Benzene 500 ra/Kg 3800 19/Kg
Totuene 500 1g9/Kg 2600 #ng9/Kg

Ethyl benzene 500 1£9/Kg 2700 ung/Kg
Xylenes 500 1g9/Kg 5900 ng/Kg

BTEX (total) 15000 #9/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS)

50.0 #9/Kg 103 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Labcratories, Inc.

Necy Jofhr, 12

Martin Jeffys /7
General Manager
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NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-2
REPORT DATE : 8-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil |
ID MARKS : VWi3: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD
ANALYZED ON : 30-JUN-1993
DILUTION FACTOR : 1000
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 2000 #a/Kg < 2000 1g/Kg
Toluene 2000 ug/Kg 54000 1g/Kg
Ethyl benzene 2000 1g/Kg 17000 ©g/Kg
Xylenes 2000 ng/Kag 52000 ng/Kg
123000 ng/Kg

BTEX (totatl)

QUALITY CONTROL DATA

SURROGATE COMPOUND

SPIKE LEVEL

SPIKE RECOVERED

Bromof luorobenzene(SS)

50.0 ra9/Kg

90.0

%

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

NDRC Laboratories, Inc.

i

Martin Jef€as?”
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5692

BEAUMONT DALLAS HOUSTON

D93-7276-3

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER
8-JUL-1993

REPORT DATE

s e

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW14: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD
ANALYZED ON : 30-JUN-1993
DILUTION FACTOR : 50
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT RESULTS
Benzene 100 n1g/Kg 890 1tg/Kg
Toluene 100 1g/Kg 2900 png/Kg
| Ethyl benzene 100 1g/Kg 1500 rg/Kg
Xylenes 100 1g/Kg 7100 1g/Kg
BTEX (total) 12400 ©a/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPI1KE RECOVERED
Bromof luorobenzene(SS) 50.0 rg/Kg 121 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.
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General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-4
REPORT DATE : 8-JUL-1993

"

SAMPLE SUBMITTED BY Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW1i5: 11-12
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : PSS
ANALYZED ON : 28-JUN-1993
DILUTION FACTOR : 500

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTS

B8enzene 1000 ©g/Kg < 1000 1g/Kg
Toluene 1000 1g/Kg 10000 1g/Kg

Ethyl benzene 1000 1L9/Kg 3400 £9/Kg
Xylenes 1000 rg/Kg 14000 1g/Kg

BTEX (total) 27400 1g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromofluorobenzene(SS) 50.0 ©g/Kg 115 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

Wi Jf e 12

NDRC Laboratories, Inc.

Martin Jeffdg 7°
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7276-5

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER
8-JUL-1993

REPORT DATE

e e

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
1D MARKS : VW16: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993
ANALYSIS METHOD : EPA 8020
ANALYZED BY : RJD
ANALYZED ON : 30-JUN-1993
DILUTION FACTOR : 500

BTEX ANALYSIS

TEST REQUESTED DETECTION LIMIT RESULTYS
Benzene 1000 rg/Kg 2800 rg/Xg
Toluene 1000 ug/Kg 11000 png/Kg
gthyl benzene 1000 19/Kg 6600 1a/Kg
1
:7Xylenes 1000 rg/Kg 32000 rg/Kg
1 BTEX (total) 52400 #g/Kg #

QUALITY CONTROL DATA

SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED

Bromof luorobenzene(SS) 50.0 19/Kg 125 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

ey ot

NDRC Laboratories, Inc.

Martin Jefflds
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591  FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-6
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX Soil
ID MARKS : SB7: 11-12
PROJECT AU380.01 Carswell AFB Biovent

DATE SAMPLED : 24-JUN-1993

e

ANALYSIS METHOD : EPA 8020
ANALYZED BY : VLH
ANALYZED ON : 1-JUL-1593
DILUTION FACTOR : 1
BTEX ANALYSIS
TEST REQUESTED DETECTION LIMIT + RESULTS
Benzene 2.0 ®9/Kg < 2.0 u1a/Kg
Toluene 2.0 ©a/Kg < 2.0 ng/Kg
Ethyl benzene 2.0 1£9/Kg < 2.0 19/Kg
Xylenes 2.0 n1a/Kg < 2.0 1ra/Kg
BTEX (total) < 2.0 ng/Kg #
QUALITY CONTROL DATA
SURROGATE COMPOUND SPIKE LEVEL SPIKE RECOVERED
Bromof luorobenzene(SS) 50.0 1g/Kg 119 %

# Based upon Good Laboratory Practice, the result is rounded to the appropriate number of significant figures.

el Jutfe) 12
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NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-1
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY :
ADDRESS :

ATTENTION :

SAMPLE MATRIX :
ID MARKS :
PROJECT :

DATE SAMPLED
ANALYSTIS METHOD
ANALYZED BY
ANALYZED ON

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW12: 10-11

AU380.01 Carswell AFB Biovent
22-JUN-1993

ASTM D421/D422

NJK

2-JUL-2993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 31.8 %
Silt ¢0.005 to 0.075 mm) 0.1 % 51.4 %
Ctay/Colloids (< 0.005 mm) 0.1 % 16.9 %

NDRC Laboratories, Inc. szwéc;Yfélfézéb/éﬁi?

Martin Jefftd 7~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-55901 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7276-2

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER
8-JUL-1993

REPORT DATE

e ve

SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W

. Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW13: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN- 1993
ANALYSIS METHOD : ASTM D421/D422
ANALYZED BY : NJK
ANALYZED ON : 2-JUL-1993

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 81.0 %
| silt ¢0.005 to 0.075 mm) 0.1 % 1%.2 %
Clay/Colloids (< 0.005 mm) 0.1 % 4.8 %

NDRC Laboratories, Inc. C&Zz+zz%/ézﬂééﬁg ZQL,

Martin Jefpds /7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-3
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY
ADDRESS

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

e 80 ee

SAMPLE MATRIX : Soil
ID MARKS VWid4: 9-10
PROJECT AU380.01 Carswell AFB Biovent
DATE SAMPLED 23-JUN-1993
ANALYSIS METHOD : ASTM D421/D422
ANALYZED BY : NJK
ANALYZED ON : 2-JUL-1993

XEETEEY]

GRADATION REPORT

TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 4.6 %
Sitt (0.005 to 0.075 mm) 0.1 % 67.4 %
Clay/Colloids (< 0.005 mm) 0.1 % 28.0 %

Verteo Julfe)

NDRC Laboratories, Inc.

Martin Jeffids 7
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD

TN YN Y]

REPORT NUMBER : D93-7276-4
REPORT DATE :

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW15: 11-12

AU380.01 Carswell AFB Biovent
23-JUN-1993

ASTM D421/D422

8-JUL-1993

ANALYZED BY : NJK

ANALYZED ON : 2-JUL-1993
GRADATION REPORT
TEST REQUESTED DETECTION LIMIT RESULTS
Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 49.3 %
Silt ¢0.005 to 0.075 mm) 0.1 % 38.5 %
clay/Coltoids (< 0.005 mm) 0.1 % 12.1 %

YW/
NDRC Laboratories, Inc. ‘z*hbﬁfééféﬁky/éﬁi'

Martin Jeffds 7V~
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-5
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

e ve

ADDRESS 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VWl1l6: 9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED 23-JUN-1993
ANALYSIS METHOD : ASTM D421/D422

ANALYZED BY : NJK
ANALYZED ON : 2-JUL-19S3
GRADATION REPORT
TEST REQUESTED DETECTION LIMIT RESULTS
| Gravel & Coarse Sand (> 2.00 mm) 0.1 % < 0.1 %
1 Medium & Fine Sand (0.075 to 2.00 mm) 0.1 % 55.4 %
Sitt (0.005 to 0.075 mm) 0.1 % 35.3 %
Clay/Colloids (< 0.005 mm) 0.1 % 9.3 %

NDRC Laboratories, Inc. QZZH;Z;37427§Z;L/6§1‘

Martin Jeffids 7
General Manager




NDRC LABORATORIES, INC.

A member of inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-1
REPORT DATE : 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

e 4e 00

SAMPLE MATRIX : Soil
ID MARKS : VWi2: 10-11
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED : 22-JUN-1993
ANALYSIS METHOD EPA 418.1

ANALYZED BY CDR

ANALYZED ON 30-JUN-1893
DILUTION FACTOR : 10

e 0

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 2900 mg/Kg

NDRC Laboratories, Inc. éﬁi«
Martin Jeffus 7 °
General Manager )




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-2
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY
ADDRESS

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 178757

ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW13: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 30-JUN-1993
DILUTION FACTOR : 10

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 1400 mg/Kg

My ol e

NDRC Laboratories, Inc.

Martin Jeffls v i
General Manager




BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-3

SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT

DATE SAMPLED
ANALYSIS METHOD
ANALYZED BY
ANALYZED ON
DILUTION FACTOR

e 0o

s te 00 e s

REPORT DATE 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW1l4: S-10

AU380.01 Carswell AFB Biovent
23-JUN-1993

EPA 418.1
CDR
30-JUN-1993
1

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon

10 mg/Kg 350 ma/Kg

NDRC Laboratories, Inc. /fégﬁézky’ééi*

Martin Jeffds °
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-4
REPORT DATE : 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

ATTENTION : Mr. Brian Vanderglas

SAMPLE SUBMITTED BY
ADDRESS

s ss e

SAMPLE MATRIX Soil
ID MARKS : VW1S5: 11-12
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 30-JUN-18¢3
DILUTION FACTOR : 10

‘e

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

Total Petroleum Hydrocarbon 100 mg/Kg 3600 mg/Kg

NDRC Laboratories, Inc. C?Zz+z:W/<ZMZQ£n/ ﬂ/

Martin Jefffds// — *~
General Mahager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5691 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-5
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
. Austin, TX 78757
ATTENTION :

Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VWlé6e: 9-10
PROJECT AU380.01 Carswell AFB Biovent
DATE SAMPLED 23-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON 30-JUN-1993
DILUTION FACTOR : 10

e se

X

TOTAL RECOVERABLE PETROLEUM HYDROCARBON

TEST REQUESTED DETECTION LIMIT RESULTS

2600 mg/Kg

Total Petroleum Hydrocarbon 100 mg/Kg

/)
NDRC Laboratories, Inc. C&Zapzzﬂc§27é;é€/ éﬁi,

Martin Jeffus
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5691 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-6
REPORT DATE : 8-JUL-1993
SAMPLE SUBMITTED BY : Engineering-Science Inc.
ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : SB7: 11-12
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 24-JUN-1993
ANALYSIS METHOD : EPA 418.1
ANALYZED BY : CDR
ANALYZED ON : 30-JUN-1993
DILUTION FACTOR : 1
TOTAL RECOVERABLE PETROLEUM HYDROCARBON
TEST REQUESTED DETECTION LIMIT RESULTS
Total Petroleum Hydrocarbon 10 mg/Kg < 10 mg/Kg

NDRC Laboratories,

Inc.

Maie, et

Martin Jeffds ¥V
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 * (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-1
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW1l2: 10-11
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 22-JUN-1993
MISCELLANEOUS ANALYSES
TEST REQUESTED DETECTION LIMIT RESULTS
Alkalinity 0.1 mg/KgCaC03 1310 mg/KgCaCo03
Analyzed using EPA 310.1 on 28-JUN-1993 by BUB
Moisture (Oven) 0.01 % 14.0 %
Analyzed using ASTM D2216 on 25-JUN-1993 by RJS
Nitrogen, Total Kjeldaht ' 10.0  mg/Kg 280 ma/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 28-JUN-1993 by MKS
pH 9.0
Analyzed using EPA 9045 on 25-JUN-1993 by BWB
Total Solids 0.01 % 86.0 %

Analyzed using EPA 160.3 on 28-JUN-1993 by KOB

NDRC Laboratories, Inc. QQLL”Z:W/{élﬁéz;L///

Martin Jeffpys /7. z
General Manager




SAMPLE SUBMITTED BY

BEAUMONT

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 * (214) 238-5591 * FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-2

ADDRESS

*e sp e300

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

e te s ee

REPORT DATE 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW1i3: 9-10

AU380.01 Carswell AFB Biovent
22-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 6.1 mg/KgCaC03 1350 mg/KgCaC03
Analyzed using EPA 310.1 on 28-JUN-1993 by BWB

Moisture (Oven) 0.01 % 16.2 %
Anatyzed using ASTM D2216 on 25-JUN-1993 by RJS

Nitrogen, Total Kjetdahl 10.0 mg/Kg 140 mg/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 28-JUN-1993 by MKS

pH 8.8
Analyzed using EPA 9045 on 25-JUN-1993 by BWB

Total Solids 0.0t % 83.8 %

Analyzed using EPA 160.3 on 28-JUN-1993 by KOB

NDRC Laboratories, Inc. 2224%;%,{2@421,//&(
V24

. Martin Jeffys /7 —
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-3
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VW14: 9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED 23-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 0.1 mg/KgCaC03 490 mg/KgCaCo3
Analyzed using EPA 310.1 on 28-JUN-1993 by BWB

Moisture (Oven) 0.01 % 19.8 %
Analyzed using ASTM D2216 on 25-JUN-1993 by RJS

Nitrogen, Total Kjeldahl 10.0 mg/Kg 350 mg/Kg
Dilution Factor : 1
Analyzed using EPA 351.3 on 28-JUN-1993 by MKS

pH 8.9
Analyzed using EPA 9045 on 25-JUN-1993 by BWB

Total Solids 0.01 % 80.2 %

Analyzed using EPA 160.3 on 28-JUN-1993 by KOB

Meiler Jutfees 12

Martin Jefflsd 77
General Manager

NDRC Laboratories, Inc.




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX(214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7276-4
8-JUL-1993

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER
REPORT DATE

*e 0o

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION :

Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW15: 11-12
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED 23-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity 0.1 mg/XgCaCo3 1260 mg/KgCaC03

Analyzed using EPA 310.1 on 28-JUN-1993 by BWB

Moisture (Oven) 0.01 % 13.4 %

Analyzed using ASTM D2216 on 25-JUN-1993 by RJS

Nitrogen, Total Kjeldahl 10.0 mg/Kg 252 mg/Kg

Dilution Factor : 1
Analyzed using EPA 351.3 on 28-JUN-1993 by MKS

pH 9.1

Anatyzed using EPA 9045 on 25-JUN-1993 by BWB

Total Solids 0.01 % 86.6 %

Analyzed using EPA 160.3 on 28-JUN-1993 by KOB

Weilen Dol .

NDRC Laboratories, Inc.

Martin Jeffds
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON
DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-5
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil
ID MARKS : VWl1é6: 9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED 23-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED DETECTION LIMIT RESULTS

Alkalinity : 0.1 mg/KgCaCo3 1360 mg/KgCaC03
Analyzed using EPA 310.1 on 28-JUN-1993 by BWB

Moisture (Oven) 0.01 % 14.0 %
Analyzed using ASTM D2216 on 25-JUN-1993 by RJS

Nitrogen, Total Kjeldaht 10.0 mg/Kg 280 mg/Kg
Ditution Factor : 1
Anatyzed using EPA 351.3 on 28-JUN-1993 by MKS

pH 8.6
Analyzed using EPA 9045 on 30-JUN-1993 by BWB

Total Sotids 0.01 % 86.0 %

Analyzed using EPA 160.3 on 28-JUN-1993 by KOB

v

NDRC Laboratories, Inc.

Martin Jeffus
General Manager




SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

BEAUMONT

YN Y]

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 ¢ FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-6

REPORT DATE : 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

SB7: 11-12

AU380.01 Carswell AFB Biovent
24-JUN-1993

MISCELLANEOUS ANALYSES

TEST REQUESTED

DETECTION LIMIT RESULTS

Total Solids

0.01 % 88.4 %

Analyzed using EPA 160.3 on 6-JUL-1993 by CLM

NDRC Laboratories, Inc.

el i

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 e (214) 238-5591 ¢ FAX (214) 238-5592

BE{\UMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-1
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VWi2: 10-11
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED : 22-JUN-1983

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 76.9 mg/Kg

pilution Factor : 1
Prepared using EPA 3051 on 25-JUN-1993 by CCM
Analyzed using EPA 6010 on 29-JUN-1993 by KJs

Nerle, Lot 12

NDRC Laboratories, Inc.

Martin Jeffius 77
General Manager




SAMPLE SUBMITTED BY
ADDRESS

ATTENTION

SAMPLE MATRIX
ID MARKS
PROJECT
DATE SAMPLED

BEAUMONT

o se 08 00

e ss a0

NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Bivd., Richardson, Texas 75081 ¢ (214) 238-5591 FAX (214) 238-5592

DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-2

REPORT DATE 8-JUL-1993

Engineering-Science Inc.

7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757

Mr. Brian Vanderglas

Soil

VW1i3: 9-10

AU380.01 Carswell AFB Biovent
22-JUN-1993

TOTAL METALS

TEST REQUESTED

DETECTION LIMIT RESULTS

Phosphorus

1.0 mg/Kg 73.5 mg/Kg

Dilution Factor : 1

Prepared using EPA 3051 on 25-JUN-1993 by CCM
Analyzed using EPA 6010 on 29-JUN-1993 by KJS

NDRC Laboratories, Inc.

Mo Jollfoo 12

4

Martin Jeffus
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-3
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
" ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil
ID MARKS : VW14: 9-10
PROJECT : AU380.01 Carswell AFB Biovent

DATE SAMPLED : 23-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 90.9 mg/Kg

Dilution Factor : 1
Prepared using EPA 3051 on 25-JUN-1993 by CCM
Analyzed using EPA 6010 on 29-JUN-1993 by KJS

Moy Jotfe) -

NDRC Laboratories, Inc.

Martin Jeffds 7.
General Manager



NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 * FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER : D93-7276-4
REPORT DATE : 8-JUL-1993

SAMPLE SUBMITTED BY : Engineering-Science Inc.

ADDRESS 7800 Shoal Creek Blvd, Suite 222W
Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas

SAMPLE MATRIX : Soil

ID MARKS : VW1l5: 11-12

PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993

TOTAL METALS

TEST REQUESTED DETECTION LIMIT RESULTS

Phosphorus 1.0 mg/Kg 118 mg/Kg

Ditution Factor : 1
Prepared using EPA 3051 on 25-JUN-1993 by CCM
Analyzed using EPA 6010 on 29-JUN-1993 by KJs

NDRC Laboratories, Inc. %a’“z""/\ja}%q/ /,{1,

Martin Jefltas??
General Manager




NDRC LABORATORIES, INC.

A member of Inchcape Environmental

1089 East Collins Blvd., Richardson, Texas 75081 ¢ (214) 238-5591 « FAX (214) 238-5592

BEAUMONT DALLAS HOUSTON

D93-7276-5

DATE RECEIVED : 24-JUN-1993 REPORT NUMBER
8-JUL-1993

REPORT DATE

e e

SAMPLE SUBMITTED BY Engineering-Science Inc.

ADDRESS : 7800 Shoal Creek Blvd, Suite 222W
: Austin, TX 78757
ATTENTION : Mr. Brian Vanderglas
SAMPLE MATRIX : Soil “
ID MARKS : VWl6: 9-10
PROJECT : AU380.01 Carswell AFB Biovent
DATE SAMPLED : 23-JUN-1993
TOTAL METALS
TEST REQUESTED DETECTION LIMIT RESULTS
Phosphorus 1.0 mg/Kg 105 mg/Kg

pilution Factor : 1
Prepared using EPA 3051 on 25-JUN-1993 by CCM
Analyzed using EPA 6010 on 29-JUN-1993 by KJS

- . Y
Vieallo et v
Martin Jeffus °
General Manager

NDRC Laboratories, Inc.
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Appendix D

Lithologic Logs




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 1 (VW)

ROJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 16.5

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 25 MAY 1993

RILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.32" SLOT SIZE

—_ > zZ
I x|wd ?E = GRAPHIC
- 7]
ff_J é % 3 2 Q LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
zw| v S| &7
CLAY, dark brownish, black with gravel, moist, slight // T
odors observed. OVA scan = 30 ppm. [___>
0.5 30 w i
— <
— > W
&3 @
3
(>5000) | @5 5
CLAY, olive gray, some sand, few gravel, damp, — E
odors observed. o
5.0
> —
(>5000) SANDY CLAY, light olive gray (mottied), few £ _><f
carbonate nodules, moist. strong odors. 59 oc
< & o
g5 L z
Z —
z 5 e Y]
~ =z
= w
3.0 (>5000)| - &
&}
wn

Olive gray medium to coarse SAND with small
GRAVEL, saturated, strong odors.

GRAVEL

Total Depth = 16.5 ft.

FILE: VWI




ENGINEERING-SCIENCE, INC.

VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 2 {VW2)

PROJECT: ST14 BIOVENT PILOT STUBY

TOTAL DEPTH: 16.5

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 15 JUNE 1993

DRILLING RIG: CME7S HSA

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

> z
IElws| 2o GRAPHIC
sl § o
x|l =] 9 a LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
- o< 9@ o X
zw|nw Q| = 7 =
— L
0
Dark, olive gray to black CLAY with gravel, damp, 7 T
hydrocarbon odors observed, OVA scan = 150 ppm.
150 ‘ l
/ ocow
35 (>5000) =<
’ Dark olive gray SILTY CLAY, plastic, damp, fuel 20000 2%
odors observed, OVA scan = 100 - 300 ppm. AN Z
0/0/0/2/7/7, Z
L0000 B _
000000 O Z‘ij
DY )
SIS w
P Y -
(2000) PPN =
5 350 70/0/0/0/%, S
0/0/0/0/0/7, o
LISl w
VS S S S m
3.8 70/4/0/5/7,
LSS Sl
VLSS S
Olive gray SILTY CLAY with some medium gravel and 7| j ; ;; ﬁﬁ
CaCO03 nodules, damp. Slight mottling and odors =
observed increasing sand content with depth. &
fe
Z
£ 2
59 z
T uwl
10 S L &
Z b
= & 2
~
38 3000 N2
’ Ofive gray CLAYEY SAND, moist, odors.
Olive gray fine to medium SAND, trace clay, wet.
OVA scan = 1300 ppm.
1300
Light yellowish brown SANDY GRAVEL with medium O(E)' OOO
to fine pebbles and coarse sand, saturated, light o O o
15 o7 -0
2.5 hydrocarbon odor. 0000
0. O O
00.00.
A
Total Depth = 16.5 ft.
PO~

FILE: VW2




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 3 (VW3)

OJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 16 JUNE 1993

RILLING RIG: CME75 HS5A

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

| - > =z
| 2E|lwdl %z GRAPHIC
n
| G3lzzg| 22 LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
| - L
i Dark olive gray SILTY CLAY with some small to 00000/, T
medium gravel and nodules, damp, no odors. /e
LSS
1.3 Y l
LSS
S o w
o000 S
\ VSS Sl lS 2 a
| Zn
‘ Z
| <
| 1.8 (80) &
| &
1 ¢ ;l
1 Ll
| »
320 I E
VLSSl z
| —_ o
| E 2
\ X7
Dark ofive gray CLAY, many small carbonate =
| 5.0 nodules, very firm, damp. Z o
| ;t) o
| x (1400) e
\ ~
\ — _
3
350 o
w
[
Z
500 o
w
Z
w
w
600 . . . o«
Light ofive gray CLAYEY fine SAND, wet. S
2.0
|
\ o
b
‘ <
‘ »
| =
e
=
<t
=
o
(=]
w

Weathered shale material encountered.

Rock encountered (no sampie collected).

Total Depth = 18.0 ft.

0...
FILE: VW3




ENGINEERING-SCIENCE, INC.

VENT WELL COMPLETION
CLIENT: CARSWELL AFB WELL NUMBER: VENT WELL 4 (VW4) '
PROJECT: ST14 BIOVENT PILOT STUDY TOTAL DEPTH: 18.0 '
DRILLING FIRM: PROFILE FIELD SERVICES WELL COMPLETION: 16 JUNE 1993
DRILLING RIG: CME75 HSA BOREHOLE DIAMETER: 9 in. '
LOGGED BY: BRIAN VANDERGLAS CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE
> =z
I x|lwd| 2 ¢ GRAPHIC
el 3%
GTol=2| v o LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
- Oo|la Q o I
z@l?S| T =
0
Dark olive gray SILTY CLAY, some gravel, damp, T l
slightly ptastic, slight hydrocarbon odor.
15 l l
<0
S = &
Z®w 0
=z i
< =
1.9 z Z '
w o
o [
Dark olive gray CLAY, very plastic, damp, very firm, / © 5
slight odor. M
5 ///// o I 30 .
Olive gray SILTY CLAY, slight damp, few carbonate 0000007 : ::: l
5.0 i i 0000 -
nodules, firm, slight odor. AN
U Y, e .
VSISl ~ L% N
VIS (& 3] .
P é o E '
PN a L =
=d ITEY 2
] Olive gray CLAY, very plastic with a saturated / ) g = <>f
clayey sand seam. slight odor. i = & l
= . . —
= &
10— = a
= < l
= - i
] = R ]
. - = o
= O
Olive gray fine SAND, trace clay, wet, slight i% .
hydrocarbon odor. H
o =
zZ =
] < =
1 =
5 GRAVEL e g =
b - O O p
< OO OO ; =
0500 A
o OO OO wooroL.
>0 DO D( .....
~ 0] | [
A =vw=%=x | Ll
ROCK zN\z\2zyY | |
VEnEn g R
Total Depth = 18.0 fL.
PO—
FILE: VW4




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

1CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 5 (VW5)

TOTAL BDEPTH: 18.0

DRILLING FIRM: PROFIL

E FIELD SERVICES

WELL COMPLETION: 16 JUNE 1983

0JECT: ST14 BIOVENT PILOT STUBY
ILLING RIG:

CME75 HSA BOREHOLE DIAMETER: Q in.
LOGGED BY: BRIAN VANDERGLAS CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE
z
= % wol & = GRAPHIC
z Sla = 5 @
w o= 3 o = L ITHOLOGIC DESCRIPTICN LOG WELL DIAGRAM
~ O =z
I zg|”S| & =
Dark olive gray to black CLAY, very firm, very // T
plastic. /
15 Dark olive gray SILTY CLAY, slightly firm, damp, 0/0/0/2/2/7; l
LSS .
hydrocarbon odor observed. AN - 8 =
7000000 3 & ld,)-‘
VIS zZWw
7000004 & w
S from}
1.8 VIS 5 %
LSS o =
00 © Z
&5}
Dark ofive gray to black CLAY, few small to medium //
gravel, very plastic, damp, slight odor, very firm.
y ///
’ Olive gray SILTY CLAY, firm, damp, increasing odors /000007,
H H LSSl
and moisture content with depth. AN
LSS
LSS
S
/077, /7 »
LSS, <t
>
Olive gray fine SANDY CLAY, moist, odors. &
fo—.
Z
o
10 = %
Olive gray CLAYEY fine SAND, wet at 12.5" bgs. £ m
X i
g4 &
3.2 o ¢ @
Z o
e
=

Total Depth = 18.0 ft.

FILE: VW5




ENGINEERING—-SCIENCE, INC.

VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 6 (VW6)

PROJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 17 JUNE 1983

DRILLING RIG: CME75 HSA

BOREHOLE DIAMETER: Q in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

> z
2c|luwd| 5 a GRAPHIC
=
z3 S ay O o LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
ol g1 ol —
zwv S| ¢
0
No recovery. ﬁ T
0.0 l l
D
o ow .
<< O <{
) 3 w
zZon
= w
< =
0.0 O{é z z
i o
o —
Dark olive gray to black CLAY, very plastic, some 7 © 5
50 medium to large gravel, slight odor. @
5~ -
5.0 60 //
(3400) %
Olive gray SILTY CLAY, medium gravel, odors. 00007,
LSS Sl
LSS
500 /00000077, i
P =
Y ;
L
Light olive gray to gray clayey SAND to mostly o
sand at 9.5' bgs., strong odors ;
10 = w
£ =
= w
>500 59 w
25 - a ¢ 8]
oL %)
Z o
&2
~
= =
15 Ll
ROCK MR
Total Depth = 18.0 ft.
4
FILE: VW6
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ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

_‘F

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 7 (VW7)

OJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

Ehrd

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 17 JUNE 1993

L

LING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

-

> z
2c|luwd| 2g GRAPHIC
o
] 38 AR 3 LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
zw| eS| o M
No recovery. T
0.0 ! l
o w
< O
-
2 a
zZ A
z <——~|
0.0 =
w
o -1
Black CLAY with medium GRAVEL, damp. © =
50 ]
w
—
Z
P
60 z
8.5 @
Olive gray SILTY CLAY, with some gravel, damp,
mottling from 8.5° to 10'bgs. Strong hydrocarbon
150 odors observed.
{(2800)
-
<C
Z
2500 w
Z
i E g
w
Olive gray CLAYEY SAND, moist, odors observed. S8 z
>5000 = (I\. w
o
25 23 ®
Z o
n 2
~
=
ROCK
Total Depth = 18.0 ft.
FILE: VW7




ENGINEERING-SCIENCE, INC.

VENT WELL COMPLETION
CLIENT: CARSWELL AFB WELL NUMBER: VENT WELL 8 (VWB8) l
PROJECT: ST14 BIOVENT PILOT STUDY TOTAL DEPTH: 17.0 I
DRILLING FIRM: PROFILE FIELD SERVICES WELL COMPLETION: 17 JUNE 1993
DRILLING RIG: CME75 HSA BOREHOLE DIAMETER: 8 in. '
LOGGED BY: BRIAN VANDERGLAS CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE
> z
Faclwd| % GRAPHIC l
z¥iad~-] 2 a
T3z« ©v o LITHOLOGIC BESCRIPTION LOG WELL DIAGRAM
238158 a2 -
zwlv o
0
CLAY and GRAVEL fill material. T
D,
0.4 l
s Aﬁfé :
/<9 =
Olive gray SILTY CLAY, sfight odors detected. 2000097 28 o
30 I A w
7000004 < st
1.0 (1500) 7 E b z '
Yellowish-brown SILTY CLAY with many medium —V 00 S =
gravel. Yoo, P
S S S S L
LSS .
P, N
5 G000, P I l
0070077, =2
Olive gray fine SANDY CLAY, slightly damp, few 1 .ﬁ
3.3 pebbles. ) . l
130 = I
(2900) ™ 5 gray SILTY CLAY, damp, plastic. strong = =
odors. . & l
O = W
= .
4 = - st Z
10 1000 59 | - 5
eI I . 9
1100 a . . >
Q — . L i
5.0 . o H W
n 2 o
1100 ) i o 3 w
Olive gray fine CLAYEY SAND, moist, firm, strong A
hydrocarbon odors. . .
2400 . .
:::5':::
15 =0
ROCK S g
Total Depth = 17.0 ft.
PO
FILE: VW8




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 9 (VW9)

OJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 17.0

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 18 JUNE 1993

ILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

-ILOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

INTERVAL
RECOVERY
SAMPLE
LOCATION

FID SCAN
(HDSP)

LITHOLOGIC DESCRIPTION

GRAPHIC
LOG

WELL DIAGRAM

20

5.0

3.5

(35)

55

(380)

100

4300

Black CLAY with GRAVEL, no odors detected.

o

Dark olive gray SILTY CLAY with small to medium
gravel, slightly damp, no odors.

Olive gray SILTY CLAY, to clay loam, no odors.

Y/
/S
Y
LSSl
S
VS
7SS
WY
LSS
LSS
LSS,
(P
VS
LSS
PSS
S
WYY
(WY
LSS
LSS
/S S S
S
(/L

Olive gray fine SANDY CLAY, damp to moist, strong
hydrocarbon odors.

o

Total Depth = 17.0 ft.

OPEN ANNULAR

SPACEA—l
e ¥ e

BENTONITE SEAL

SANDPACK
(4/10:2.1-2.25mm)

SCREENED INTERVAL

]

FILE: VWO




ENGINEERING-SCIENCE, INC.

VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 10 (VWI0)

PROJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 16.5

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 22 JUNE 1993

DRILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

INTERVAL
RECOVERY
SAMPLE

LOCATION

FID SCAN

(HDSP)

LITHOLOGIC DESCRIPTION

GRAPHIC
LOG

WELL DIAGRAM

5.0

5.0

PO~

Black CLAY, some GRAVEL, very plastic, damp to
moist.

R

Dark olive gray SILTY CLAY, few caliche nodules,
firm, slight odor.

Light reddish brown SILTY CLAY, small caliche
nodules and trace, firm, damp, wet gravel seam at
5.5'bgs.

Olive gray SILTY CLAY, damp, very firm, slight
odors, increasing with depth.

S
YYD
LSS
LSS
LSS
Yy
7SS
Yy
S

Olive gray fine SANDY CLAY, firm, very plastic and
damp. Soft zone at 10.5 - 1I'bgs.

Total Depth = 16.5 ft.

OPEN ANNULAR

SPACET
e—Y —>

BENTONITE SEAL

SANDPACK
(4/10:2.1-2.25mm)

SCREENED INTERVAL

FILE: VWIO
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ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

F

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 11 (VW11)

ROJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

F

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 24 JUNE 1983

ﬁ

RILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

OGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.38" SLOT SIZE

> Z
2zlwbdl 3¢ GRAPHIC
- [7p]
g3 $3l 28 LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
Zw|® S| & 7| (soilboring 2 fithology) — »
CLAY with GRAVEL. % T
D, 5
' | Aﬂ% l
b,
Jb’é sy 1
Olive gray SILTY CLAY, firm, damp, no odors. 20500/ 2 & w
350 LSS Z =
] Y <t (23' <
1.8 (1800) 2000 Z = w
w =z 0
) : . S ks
Dark olive gray CLAY with many gravel, plastic. 7 o
51 30
{500)
1 38
-
J =
l x :
L
=
Z
7 :
- =
Olive gray fine SANDY CLAY, increasing sand w
content with depth, strong fuel odors, moist. S
wn
01 >5000 =
58
1 20 o ¢
Z o
I 59
P ~
=
[\ vV
GRAVEL. 097 0%,
1 Q g
b 0 ©
5 2 dO o do
6 0°
74 174
) 2 Q2. O
0C 0 °
097 0%
] Q2.
0 0°
097 0%,
] Q2.
Total Depth = 18.0 ft.
0_..
FILE: VWNI




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 12 (VWI2)

PROJECT: ST14 BIOVENT PILOT STUDY TOTAL DEPTH: 186.5

DRILLING FIRM: PROFILE FIELD SERVICES WELL COMPLETION: 22 JUNE 1993

DRILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

4.0

Olive gray CLAYEY SAND, wet at 12.5'bgs. Gdors
observed.

FORMATION
SANDS

LOGGED BY: BRIAN VANDERGLAS CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE
> =z
daclwsS| Z & GRAPHIC
> w d — O ©»
& 3 = s UD" = LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
- O = —
zwlo S ¢
0
Olive gray SILTY CLAY with caliche nodules and T
some gravel. Fuel odors observed.
15 l
o ow _J
< O <
- < w
Dark olive gray to black CLAY, very plastic, damp, g & wn
few caliche nodules, slight odors. Z o
1.5 - =
L o
a —
o P4
w
o
€ =
50 < 5 =
Qo =
Olive gray SILTY CLAY, trace nodules and small o _‘t' = e
gravel, damp, increasing odors. Z o E
» 2 =
= [EN 4
Olive gray to light gray SANDY CLAY with some = .. z
coarse sand, plastic, fuel odorsvery noticeable. = o
= z
= o
= w
= z
N x : :
— o
== (&)
= »

Total Depth = 16.5 ft.

FILE: VWI2




ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

[w)

LIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 13 (VWI3)

OJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

F

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 23 JUNE 1993

RILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

s

L OGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

D pd
25|lwd| 2 g GRAPHIC
>|a = Q w
Galssl 2 LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
zw|w S} =~ ]
— (TR

No recovery.

Olive gray SILTY CLAY, slight odors.

SPACE
<—|—>

OPEN ANNULAR

< BENTONITE SEAL >

——

SANDPACK
(4/10:2.1-2.25mm)

hydrocarbon odors. Wet at 12'Dgs.

P4

40 - -

Olive gray fine SAND, trace clay, moist, strong

1.5
Black CLAY, few gravel, plastic, damp, very firm, no
odors.

5.0
Olive gray SANDY CLAY, plastic, damp, firm, odors
noticeable.

FORMATION
SANDS

TR RN RRAD

SCREENED INTERVAL

FILE: VWI3

5|

10

-
Total Depth = 18 ft.
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ENGINEERING-SCIENCE, INC.
VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 14 (VW14)

PROJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 17.5

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 23 JUNE 1993

DRILLING RIG: CME75 HSA

BOREHOLE BIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

o > =z
falwd| 2 ¢ GRAPHIC
— %)
3 > S oo LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
ot < S 9 X -
zwlv S| o
0
No recovery due to gravel in split spoons. y T
0.0 l
o w ..J
S :
Z 6 w
=z w
<< —
0.0 = =z
w o
o =
Dark brown SILTY CLAY, some small to medium 00 © &
gravel, firm, damp, no odors. ;;;;;; o
0 Y K
5+
Olive gray fine SANDY CLAY, plastic, damp, firm to o
1200 very firm, odors observed. )
3.5 _ .
S & -
g -
3500 Z ~
& "
~ PR )
s S
@
4 - i
1200 3 Z
. o
10 %J
L w
&
5.0 - 15}
2000 :E
> =
(>5000) Olive gray and mottling CLAYEY fine SAND, odors. é =
1500 -2 H
< = =
= <a =
Lo =
u.
15
Total Depth = 17.5 ft.
PO~

FILE: VWI4




ENGINEERING-SCIENCE, INC.

VENT WELL COMPLETION

CLIENT:

—?

CARSWELL AFB

WELL NUMBER: VENT WELL 15 (VWI15)

OJECT: ST14 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 23 JUNE 1993

{ eoad

RILLING RIG: CME75 HSA

BOREHOLE DIAMETER: Q in.

ol

OGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, C.36" SLOT SIZE

INTERVAL

RECOVERY

SAMPLE
LOCATION
FID SCAN

(HDSP)

LITHOLOGIC DESCRIPTION

GRAPHIC
LOG

WELL BDIAGRAM

50

ot B i andiauiiandiiie ol

5.0

Black CLAY, very plastic, damp, some gravel, no
odors.

7
7

QOlive gray SILTY CLAY, damp, slight odor.

LSS
7SS
S
Y,

Black CLAY, plastic, few gravel, very firm.

4
7

Olive gray SILTY CLAY with small caliche noduies.

Increasing sand content below 8.5°, damp, very
firm, odors.

S
LSS S
7SS
S,
LSS
S
7SS
WY
S
LSS
(L,
WY
S S S S
7SS
(L
VS
S
VIS
S
LSS S

" Qlive gray CLAYEY SAND, moist, wet at 12°, odors
observed.

GRAVEL.

ROCK.

Total Depth = 18 ft.

OPEN ANNULAR

SP/—\CE———J

BENTONITE SEAL

SANDPACK
(4/10:2.1-2.25mm)

SCREENED INTERVAL

FILE: VWIS




ENGINEERING—-SCIENCE, INC.

VENT WELL COMPLETION

CLIENT: CARSWELL AFB

WELL NUMBER: VENT WELL 16 (VW16)

PROJECT: STi4 BIOVENT PILOT STUDY

TOTAL DEPTH: 18.0

DRILLING FIRM: PROFILE FIELD SERVICES

WELL COMPLETION: 23 JUNE 1993

DRILLING RIG: CME75 HSA

BOREHOLE DIAMETER: 9 in.

LOGGED BY: BRIAN VANDERGLAS

CASING/SCREEN: 4 in. SCHED. 40 PVC, 0.36" SLOT SIZE

> z
feluwdl 3¢ GRAPHIC
- 175}
= F=S % 3 g Q LITHOLOGIC DESCRIPTION LOG WELL DIAGRAM
Ew|loo| o~ .
= @ o
0
Black CLAY, very plastic, firm, damp, no odors. // T
Qlive gray SILTY CLAY, firm, damp, slight odors. ol S
VIS S S ——:)J Z
L Z n
T 0000 Z
0000004 <
1.5 00000007, 5
a.
Dark ofive gray CLAY, few nodules, very plastic, 7 © =
damp, slight odors. %
wi
—
a / Z
4 B
Olive gray SILTY CLAY with common small caliche // 70/ &
nodules, very firm, damp, slight odors. o
5.0
-
<t
>
(s
wi
—
&
]
] QOlive gray fine CLAYEY SAND, strong odors. 5
w
[ra
x ((7))
101 E
Olive gray fine SAND, trace clay, wet at 12.5'bgs. 59
Strong odors. 2o
ot
2.0 - Z o
n e
~
N
15— ORI
Total Depth = 18 ft.
PO~
FILE: VWIS

| S—
Gl I N G S AN N Am ) N G B an & Gn m Em EE e




SHEET OF _ - FAGL
DRILL LOG
CUENT WELL OR BORING NUMBER _M\PA
PROJECT Bioventife LOCATION _PoL Tank Fermn  Fuel (aadshy

DRILLING FIRM  Profile

C.L ELEVATION

DRILLING RIC CME 75

HA

LOGGER BRV

RIG OPERATOR

T, ﬂl%be (( .

BEGINNING _5125/42  AND END OF DRILLING AND CONSTRUCTION O

1

PERATION _5(eS/1

L1

I CROUNDWATER LEVEL FIRST ENCOUNTERED AND FINAL
DATE:  ( ) ( )
l DEPTH| SAMPLING GRAPHIC UTHOLOGIC AMD REMARKS
IN | INTERVAL LOG CHARACTERISTIC L. N°-ﬂ7 RECOVERY gvein "
FEET DESCRIPTION SAWPLE (FEET)
l TAKEN (pPM)
B 0/2_/ 1059 rromy ohwe bla cny, hguit oder s OV scan = <o
' Fow ey fllms. ovy fo
— Z- L{, [0 Arr | Olwe geay dny gt edogs scan S0-20P (P
. | $ e sl nodalon - |
) oyl BlacK hishly  plashi cla i
3Y- 87 | @% "“”‘7/ {arge growe | CFOL) ms'/z_-s’ VA scay S
1 T o 50 2Soppm
e : —
I . /_/-
J Losht Ohve gray y Avy o damph cla o0t scan |
s ER ATl e e
SN PATA ettli g ]
l z” Z \\9"\'\' 6—.{‘6‘_7 éC(VlJY c.lq_~/)nw|$+ e ﬁ’ﬁ#ﬂ-—-—-——"
B \«‘)\’\‘- LAV ')wrﬂ\\/ o O‘{V\C c(,+ g oo - (o0o .
- Tk 37RN PR Sandy ¢ lay and qooo @ 13! -
' T R 9 \: PN Clk)’ m+0rvwle() dam'o —
— clayey sawll (/W o luregrecy/ _]
. e “tazt 15 1
{
. 5! B
' - p 3 ]
' 20 20 -
l -2 25 -




SHEET OF , - PAGE
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Appendix E

Design Drawings and Specifications




¢)GAST REGENAIR' Blowers

FOR SOIL VAPOR

designed to supply up to Product Dimensions Metric (mm) U.S. Imperial (inches)
420 cfm (714m 37hr), Model A B C D E F G H I _J K L M NOD
7 inHg/224 mbar (90" H,O}or  —3» R4IIONS0 157 43 389 95 72 316 313 50 101 225 227 254 293 175 11
4 psi/249 mbar (100" H,0) 618 1.68 1530 375 2.85 12.44 1231 198 396 8.86 893 10.00 11.73 6.88 44
, , R43IOPS0 157 43 356 95 72 316 313 50 {01 225 227 254 203 175 11
The Gast reputation for quality and customer sat- 6.18 168 14.03 375 284 12.44 1231 198 396 8.86 893 10.00 11.73 6.88 .44
isfaction is renowned throughout the world. Since  peya5060 178 46 445 114 91 361 344 60 121 260 262 298 350 173 15
1921 we have been supplying air moving prod- 700 182 1750 450 358 1422 1356 238 475 10.25 10.31 11.75 13.78 6.81 .59
'“Cts that have set the industry standard of excel-  gs3o5p60 178 46 423 114 91 361 344 60 121 260 262 298 350 183 15
tence. Our regenerative blowers for soil vapor 700 182 1666 450 358 14.22 1356 2.38 475 10.25 10.31 11.75 13.78 719 .59
extraction are no exception. Designed to extract  perage60 197 49 511 140 98 404 389 62 125 289 290 320 391 217 13
vapors from contaminated soils, these models are 775 194 2013 550 3.85 1589 15.30 246 492 11.38 11.42 12.96 15.38 8.56 .52
used in conjunction with site-supplied special i pepi55og50 248 80 602 140 137 438 428 64 127 - 290 325 463 257 13
ters which clean the contaminants before venting 977 315 237 551 539 1725 1687 250 500 - 11.42 12.80 18.21 1012 .50
them to the atmosphere. Since this process can  ‘p3sspe0 248 80 554 140 137 438 428 64 127 - 200 325 463 257 13
Itake months or even years, Gast environmental 977 315 21.80 551 539 1725 1687 250 500 - 1142 12.80 18.21 10.12 .50
blowers are a perfect solution; the only wearing  p7i00850 274 92 577 216 212 545 457 100 200 - 375 410 509 257 14
part is the bearing, which is rated for up to 1079 364 2272 850 833 2146 18.00 394 788 - 14.76 16.14 20.02 10.12 .56
l 25,000 hours of service. Also, each of our motor- Netice: Specifications subject to change without notice.
mounted models comes with a Class 1 Group D

explosion-proof motor as a standard feature. R4 Series
Combining this quality with the strongest warranty R5 Series
in the business and a vast national and interna- . ]
tional distribution network providing product and RE Series Sae
technical support, we think you'll find our special c l

|
' Gast Regenair® blowers to be the right choice for g:j ! ?f; ZSI §ﬁg, R6)
your soil vapor extraction needs. i ‘ ;
e =t l |
MODEL R4 SERIES M &:ﬁ -] ; N fmm
48" H,0 MAX. VAC., 51" H,0 MAX. PRESSURE 4 / 1 J_ \
92 CFM OPEN FLOW fﬁépilfé (g)s) .
MODEL R5 SERIES e 2 SE
' 60" H,0 MAX. VAC., 65" H,0 MAX. PRESSURE :iin—‘.h :ﬁ |- sorve. 4

I

160 CFM OPEN FLOW

E-L-D ;" 259 THRU (4): JREF@FULLMDIUS(WP)

MODEL R6 SERIES 2 o
' 70" H,0 MAX. VAC., 75" H,0 MAX. PRESSURE )
215 CFM OPEN FLOW R6P Series
MODEL R6P SERIES R7 Series
85" H,0 MAX. VAC., 100" H,0 MAX. PRESSURE C
280 CFM OPEN FLOW [
MODEL R7 SERIES fe D0 ]
90" H,0 MAX. VAC., 90" H,0 MAX. PRESSURE 3 = !
' 420 CFM OPEN FLOW r ~ {
B e = = i N
- b, o I
PRODUCT FEATURES ; ey |
* Explosion-proof motors UL (class 1, group D) ' |
» Sealed air stream =3
« Rugged construction J [ ] 2 PIPE (2) (ReP)
= Low maintenance | ma— 2172 PIPE (2) (R7)
TR ST e

l F
More models may be available - please consult factory




1

-
-

G G G0 G T D B D B D E R m v w e

Product Specifications

Model H Motor Specs Full Load HP  RPM Max Vac Max Pressure Max Flow Net. Wt.

Number Amps *H0 mbar "HO mbar cm mh lbs. kg

S— 50 110/22024050-1° 92/52456 06 280 3 & 38 % W %6
60 115/208-230-60-1* 1.4/6.25.6 10 3450 48 120 51 127 92 156 28

I 50 220/380-503° 32/16 06 250 3 8 38 95 M w6
60  208-230/460-60-3* 3.433/165 10 3450 48 120 51 127 92 156

A51250-50 60 115/230-60-1 25/125 20 3450 60 149 55 137 160 272 77 35

R5250.50 50  190-220/380415503 5.04.4/2526 15 2850 47 17 50 15 138 226
60 208-230/460-60-3 6.05.6/2.8 20 3450 60 149 65 162 160 272 4
50 220-240-50-1 147135 25 2850 65 162 75 187 182 309

RG1300-50 60 230-60-1 163 30 3450 70 174 60 149 215 35 120 %8
50 220-240-50-1 20,8191 40 2850 65 162 80 199 235 399

RGP155¢-50 60 230-60-1 299 55 3450 85 212 95 237 280 476 2% M0
50 190-220/380-415503 1491174558 45 2850 65 162 80 199 232 394

RGP335R-50 60 208-230/460-60-3 20-18/9 60 3450 85 212 100 249 280 476 25 105

ATI00R50 50 190220/380415503  20.818.9/10.495 8 280 72 19 80 199 0 85
60 208-230/460-60-3 26.5-04/12 10 3450 90 224 90 224 420 714

*Models have automatic reset thermal protection.

Product Performance
(Metric/U.S. Imperial)

NOTE: These units with explosion-proof motors are
designed specifically for qualified OEMs in the soil vapor
extraction industry. They are not intended to be applied
for other uses without written acknowledgment from an
authorized employee of Gast Manufacturing
Corporation.

-

Metric - Vacuum (mbar)

U.S./imperial - Vacuum (Inch H,0)

Model R4 Series

Pressure
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Blower Accessories

Inine Filters

The impelier of a blower passes very
close to the housing. Itis always wise
to have an inlet or inine filter fo
ensure troublefree life.

Model No. R4 RS R6,R6P A7
Part No. AJ151D AJI51E AJ151G AJ151H
Replacement Element AJ135E AJ135F AJ135G  AJ135C
Micron 10 10 10 10

Vacuum and Pressure Gauges

To monitor the system performance so asnotto €

exceed maximum duties. Using two (one on each

side of the filter) is a great way to know when the

filter needs servicing.

* Vacuum Gauge, Part #AJ497, 2 5/8" Dia., 1/4" NPT,
0-60 in. H,0 and 0-150 mbar

* Vacuum Gauge, Part #AE134, 2 5/8" Dia., 1/4" NPT,
0-160 in. H,0 and 0-400 mbar

* Pressure Gauge, Part #AJ496, 2 5/8" Dia., 1/4" NPT,
0-60 in. H,0 and 0-150 mbar

» Pressure Gauge, Part #AE133, 2 5/8" Dia., 1/4" NPT,
0-160 in. H,0 and 0-400 mbar

« Pressure Gauge, Part #AE133A, 2 5/8" Dia., 1/4" NPT,
0-200in. H,0

Horizontal Swing Type Check Valve
Designed to prevent back-wash of fluids that would
enter the blower. Also prevents air back-streaming

if needed. They can be mounted with their discharge
either vertical or horizontal. Valve will open with 3"
of water pressure.

Model No.  R4RS R6RGP  R7
Part No. AH326D AH326F  AH326G

11/2°NPT  2"NPT 21/2"NPT

Moisture Separator

The purpose of the moisture separator is to remove
liquids from the gas stream in a soil vapor extraction
process. This helps protect the blower from corrosion
and a build up of mineral deposits.

LIQUID CAPACITY
MODEL GALLONS USED ON
RMS160 10 R4,R4P,R5
RMS200 19 R4, R4P,R5, R6
RMS300 19 R5, R6, R6P
RMS400 40 . R6P, R7
Relief Valve

By setting a relief valve at a given pressurefvacuum

you can be assured that no harm will come to the

blower or products in your application from ;

excessive duties.

« Pressure/Vacuum Relief Valve, 1 1/2" NPT,
Adjustable 30 - 170 in. H,0, 200 ¢fm max.
Part #AG258

Gast atso offers other models that are ideal for soil sparging. OQur separate
drive blowers are available in 4 sizes to 15 hp, pressures to 170" H,0

(6 psi). Rotary vane compressors are available in motor mounted or

_ separate drive styles up to 5 hp, pressures to 20 psi.
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